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PUBLIC NOTICES 


‘i he 


India cee 


Director - General, 


Deps artine nt, Belvedere- 
E.1, 


road, Lambeth, invites 

TENDERS for 

SCHEDULE 1 5000 DRAWBAR 
5H ACK LES, as TRUSS BARS 


wv goods wag 








2 cA LAMINATED BEARING | 
’ SPRINGS 
Scuepute 3-—41 STRAIGHT and 70 CRANK 
STEEL AXLES for Loco 
ScHEDULE 4.—086 STEEI! TYRES for Lo motive 
Engines and Tenders 
ScuepuLe 5.—40,000 STEEL BOILER TUBES 
Scuempure 6.—164 STEEL BOILER PLATES 
Tenders due on the Slst Auguet, 1928, for Nos, 1 
and 2; on the 4th September, 1928, for No. 3; o2 
the 7th September, 1928, for Nos. 4 and 5 und on 
the 10th September, 1928, for No. 6 
+ Forms of Tender obtainable from the above at a fee 
which will not be returned) of 5s. for each Schedule 
' ORV 
° " ° 
A ssistant Civ vil Engi- 
4 





NEERS -* [RED on the per- 

manent pensionable establishment of the 

Works and Buildings Directorate, Air 

Ministry. Candidates must be between 

the ages of twenty-five and thirty years 

on the 22nd August, 1928; those who 

have served or are serving in the Army, Navy or Air 
Force may deduct from their actua! age any time, not 
exceeding five years, during which they have so 
served. A candidate must be one of the following :— 


Institution of 
Archi- 


(i.) A Corporate Member of either the 
cwil Engineers, the Royal Institute of British 


tects, or the Institution of Municipal and County 
Engineers ; 
ii.) A person qualified to become a Corporate Mem- 


ber of the Institution of Civil 
the prescribed age 


Engineers on attaining 


(ili.) A holder of a Degree in Engineering or an 
equivalent Diploma ; 

(iv.) A person who has held a commission in the 
Royal Engineers or an appointment in civil engi- 


neering under the British or Indian Government or a 
Dominion or Colonial Government and has been pre- 
cluded by such employment from obtaining any of 
the above qualifications 

He must also have served for two years in an engi- 
neering firm of good standing or on the engineering 
staff of a Government or large municipal department 


or in the Royal Engineers and have there gained 
experience in civil engineering both in the drawing- 
office and on important engineering works Special 


consideration will be given to candidates who served 








in H.M. Forces during the war 

The scale of aalary for Assistant Civil Encineers 
is £250 with annual increments of £15 until the 
maximum of £450 per annum is reached, plus Civil 
Service bonus. The commencing salary will be £250 
per annum plus Civil Service bonus, which at the 
current rate amounts to f£i1il Se per annum 
Successful candidates will be eligible for promotion 


to the grades of Civil Engineer and Superintending 
Civil Engineer. 

No candidate will be appointed who fails to pass a 
strict medical examination as to his physical fitness 
for service at home and abroad. 

Successful candidates will serve on probation for 
two years and their appointments will not be con 
firmed unless and until they have passed such pro- 
bation to the satisfaction of the Air Ministry 

Copies of regulations and forms of applic ation can 
be obtained from the SECRETARY | Air Ministry, 





Adastral House, Kingsway, London, W.C 2 ; the 
forms should be returned completed so as t& seach | 
that office not later than the 22nd August, 19 


Candidates must bear any expenses which they ey 


incur in attending for interview. 9205 
° . ° 
Assistant Engineer Re- 
QUIRED by the GOVERNMENT 


of the TANGANYIKA TERRITORY for 


the Railway Department for a tour of 
20 to 30 months’ service, with possible 
extension Salary £600, rising to £720 


® year by annual increments of £30. An 
outfit allowance of £30 on first appointment. Free 
quarters and passages and liberal leave on full salary 
Candidates, age 25 to 35, should have passed Sections 
A and B of the A.MJIC.E. Examinations or hold 
engineering qualifications recognised as exempting 
from those examinations 


of open lines maintenance work, preferably in the 
Colonies, and possess a knowledge of wharf con- 
struction and building and of reinforced concrete.— 
Apply at once by letter, stating age, qualifications | 
and experience, to the CROWN AGENTS FOR THE | 
COLONIES, 4, Millbank, London, 8.W. 1, 


quoting 


M/390 





: = : 
Assistant Engineers (11) 

REQUIRED by the GOVERN 
MENT of NIGERIA for the PUBLK 
WORKS DEPARTMENT for two tours 
of not less than 12 nor more thay 18 
months’ service in the first instance 
Subject to satisfactory serv the 
officers appointed will be eligible at the expiration of 
three years’ service for confirmation in the permanent 
and pensionable establishment ‘he foregoing 
officers are required to fill vacancies caused by the 
increase of the establishment of the Nigeria Public 
Works Department Salary £480 a year for the first 
three years, then £510, rising by annual increments 
to £920. Outfit allowance of £60 on first appointment 
Free quarters and passages and liberal leave on full 
salary. Candidates must have attained the age of 
214 years on the date of appointment, and should 
preferably have attained the age of 22) and must not 
be over 35 years of age. Must have obtained an 
Engineering Degree at a recognised University 
have passed Sections “‘A*’ and “B” of 
A.M.1.C.E. Examination or have passed the Asso 
ciateship in Civil Engineering of the City and Guilds 
Institute, or possess such other Degree or Diploma or 
distinction in engineering as may be considered satis 





factory. Candidates whose qualifying Diplomas have 
been obtained without a College course should have 
had three years’ practical experience of Civil Engi- 


neering under a qualified Civil Engineer It is pre 
ferred that all candidates should have had two years’ 


the | 


practical experience on good engineering work subse- | 


quent to taking their degree or completing their 
articles, but under certain conditions this may 


waived in the case of candidates in possession of an 


Engineering Degree.—Apply at once by letter, stating 
age, qualifications and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 8.W. 1, 
quoting M/254 9243 

-- —— 





Unversity of Birmingham. 
DEPARTMENT OF METALLURGY. 


** Feeney " Proressor: D. HANSON, D.Sc. 
The Course of Study covers three years and leads to 
the Degree of B.Sc. in Metallurgy. There is also an 
Honours School. Special attention is devoted to Iron 
and Steel, Copper, Brass, Metallography, the needs 


of local industries and to preparation for colonial and 
foreign peo 
SESSION 
OCTOBER lst, 1928 
Research and other Scholarships. 
For detaiJed sy!labus apply to the en 
33 


1928-29 COMMENCES ON 





ARRANGED FOR 


The Flexibility 


(J. R. FINNIECOME.) 


(R. ESNAULT-PELTERIE.) 





Che Engineer 


PRINCIPAL CONTENTS OF THIS ISSUE. 


> 


A Modern Coke Oven Plant. 
The Canadian Mining Industries. «. 177) 


Rand Water Board—Annual Report. . iss) 


Trade and Engineering on the Continent. ¢. 175) 
Engineering and Indian Agriculture. ve. 17) 


Apparatus and Methods for Measurement 
of the Hertzian Hardness. 


Commercial Flying in Canada. (P. 181) 
Locomotive Exhaust Steam Injector. «. 178) 


Electric Shunting Locomotives. . is2) 


CARD INDEXING. 


(P. 169) 


THE ENGINEER, 17 - 8 - 28. 


THE ENGINEER, 17 - 8 - 28. 


THE ENGINEER, 17 - 8 - 28, 
of Plain Pipes. . is2, 
THE ENGINEER, I7 - 8 - 28. 


THE ENGINEER, 17 - 8 - 28, 


THE ENGINEER, 17 - 8 - 28, 


(P. 180) 
THE ENGINEER, 17 - 8 - 28. 
THE ENGINEER, I7 - 8 - 28, 


THE ENGINEER, 17 - 8 - 28, 


THE ENGINEER, 17 - 8 - 28 























~~ aimeneemnell 


INDEX TO ADVERTISEMENTS, PAGE 91. 
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PUBLIC NOTICES 


Must have had experience | 


PUBLIC NOTICES 








° 7 ° _ 
A ssistant Engineers (5) 
4 REQUIRED by the GOVERN.- 
MENT of the GOLD COAST for a tour 
of 12 to 18 months’ service, with possible 
extension. Salary £480 a year for three 
years, then £510, rising to £920 a year 
by annual increments. Outfit allowance 
first appointment. Free quarters and 
Candidates, 
aged 25 to 35, must be Corporate Members of the 
Institution of Civil Engineers or hold an Engineering 
Degree or Diploma a as granting exemption 
from Sections “B” of the A.M.LC.E. 
examinations or monet mold the Testamur of the 
Institution of Municipal and County Engineers. Must 
be capable of taking complete charge of construction 
of buildings, bridges and roads and have a thorough 
knowledge of surveying, quantities and measuring up 





of £60 
passages and liberal leave on full salary. 


on 





of work.—Apply at once by letter, stating age, 
qualifications and experience, to the CROWN 
AGENTS FOR THE COLONIES, 4, Millbank, 
~ndon, 8.W. 1, quoting M/628. 9176 





Jniversity of Bristol. 


FACULTY OF ? ENGINEERING. 


(Provides and Maintained in the MERCHANT 
TECHNIC AL . ee 


NTURERS' 
vou CHANCELLOR : T. LOVEDAY, M.A., LL.D. 
DEAN OF THE Faculty: ANDREW ROBERTSON, 
D.Sc., Mech, E., Assoc. M. Inst. C.E. 
DEPARTMENTS. 
| CIVIL ENGINEERING Prof. A. J, SUTTON 
Wy RD. D.Sc., M. Inst. C.E., M.I, Mech. E., 


be | 


| 


FR. 
MECHANICAL ENGINEERING: The DEAN 


ELECTRICAL ENGINEERING: Prof. DAVID 
ROBERTSON, D.Sc., M.LE.E. 
AU TOMOBILE ENGINEERING : Prof. W.MORGAN, 
A. 


Prof. E. 8. BOULTON, M.A., 
H. REYNOLDS, M.A., Sc.D. 


Sc., M. . 
MATHEMATICS : 


ic. 
GEOLOGY: Prof. 8. 


CHEMISTRY: Prof. F. FRANCIS, D.Sc., Ph.D., 

F.1.C, 

Complete Courses of Study extending over three 
years, leading to the University Degree or Diploma in 
Civil, Mechanical, Electrical or Automobile Engi- 
neering. 


A Sandwich Scheme of Training extending over five 
years may be adopted by selected students. 

Full particulars of courses and of the University 
Halls of Residence may be obtained on peemees to 
the REGISTRAR V.T. College, Bris 
i a SESSION iv2é-29 COMMENCES = eae yp 
2nd. 


rsity of London, 


[Jnive 
University (¢ ‘ollege. 


FACULTY OF ENGINEE oon 


SESSION 1928-29 
Dean and Director of the Engineering Laboratories : 
1. G, COKER, D.Se., Inst. C.E., F.RS 
Professor - Civil and Mechanical Engineering 
Vice-Dean: M. T. M. ORMSBY, M. Inst. C.E.I., 


Pr . a of Municipal E my ring. 


e SESSION BEG on MONDAY, Ist 
OCTOBER. 1928 
DEGRE E AND DIPLOMA COURSES 
Students uesirous of entering the Facuity of Engi- 


neering with a view to taking a full Deeree or Diploma 
Course must have passed the Matriculation Examina- 
tion or some other Examination accepted in its stead 
*ECIAL COURSES 
have already undergone a partial 
training elsewhere and who have attained a sufficient 
standard may enter for a course occupying less than 
three years, and may obtain a General Certificate of 
Engineering after not less than two consecutive 
sessions’ attendance 
POST-GRADUATE WORK AND RESEARCH, 
Graduates in Science or Engineering, or students 
who have done work equivalent to a Degree, may be 
admitted to Special Courses of Study or to prosecute 
original research. 


Students w ~ 





ADMISSION. 

Intending students should communicate with the 
Secretary forthwith and send a full statement of their 
previous training. 

EXTENSION OF BUILDINGS. 

Under the recent scheme of development about 
£58,000 has been expended in buildings and equip- 
ment to increase existing facilities for training in the 
principles of science, which forms the foundation of a 
sound engineering practice 

The new buildings, including the Cowdray Labora- 
tory, the Charles Hawksley Hydraulic Laboratory, a 
Machine Tools Workshop and a new Lasesstery for 
Experimental Work, are now in full us 

Particulars may be obtained on applic ation to the 


undersigned. 
Cc. 0. G. DOUTE, 
Secretary. 
University College, London 
(Gower- street, W 9280 


Tniversity of ra 


PHYSICS DEPARTMENT. 
Full particulars of the LECTURES and LABORA- 
TORY COURSES in PHYSICS, preparing for both the 





Ordinary and Honours Decrees, will be forwarded on 
application to the 8 The SESSION COM- 


RAR 
MENCES on THU RSDAY, OCTOBER 4th. 9275 





PUBLIC NOTICES 


PATENTS AND DESIGNS ACTS, 1907 TO 1928. 


Notice is Hereby Given that 


wae HBY STATHAM SMITH, ot 
ne, bams, Newton Poppleford, Devonshire; and 
"RED DEVER SHUTER, of The Tower House, 
The Park, Harrow-on-the-Hill, SEEK LEAVY to 
AMEND the Bott “ATION of the APPLIC ATION 
for LETTERS P ATE} NT No. 289,974, in respect of an 
invention entitled ‘* Improvements in Apparatus for 
Laying or Guiding a Continuously Flexible Member 
such as a Rope, Chain, Cable, Thread, Twine, or the 
like 
Particulars Amendment were set 
(Patents) of 


of the proposed 
forth in the Illustrated Official Journal 
the 9th August, 1928. 

Any person or persons may give Notice of Opposition 
to the Amendment by leaving Patents Form No, 19 
at the Patent Office, 25, Southampton-buildings, 
London, W.C. 2, within one calendar month from the 
date of the said Journal, 

W. 8. JARRATT. 
9289 Comptroller-General. 





niversity of Bristol. 

FACULTY OF ENGINEERING 
APPLICATIONS are INVITED for the APPOINT 

MENT of ASSISTANT LECTURER and DEMON- 

STRATOR in MECHANICAL ENGINEERING, Salary. 

£300 per annum.—Forms of application and full par 


ticulars may be obtained from the REGISTRAR, 
Merchant Venturers’ Technical College, Unity-street, 
Bristol, to whom applications should be 


forwarded 
931 


on or before September 5th 








——ee—EE 
| 
| 
| 


Tniversity of Manchester 


DEPARTMENT OF ELECTRICAL 
| ENGINEERING. 


DEPARTMENTS OF CIVIL, MECHANICAL 
AND ELECTRICAL ENGINEERING. 
Full particulars of these Courses wiil be forwarded 

on application to the REGISTRAR 
The SESSION COMMENCES on THURSDAY, 

OCTOBER 4th. o274 


Heriot 





-Watt College, 
EDINBURGH. 


Principal of College: J. CAMERON SMAIL, 0.B.E. 
ENGINEERING. 
Complete Diploma Courses in MECHANICAL ENGI- 


NEERING, ELECTRICAL ENGINEE ae. and 
MINING ‘ENGINEERING (COAL, METALLI 
FERROUS, OU 
CHEMISTRY. 
Complete Courses leading to the Diploma and A.#o- 


ciateship of the College in Chemistry, the final year 


of training being devoted to specialisation in one 
or more branches of Applied Chemistry. The 
Courses in Chemistry also include the training 


necessary for the Associateship and Fellowship of the 
Institute of Chemistry, the B.Sc. Degree of Edin 
burgh University in Technical Chemistry, and the 
| B.Sc. Degree of London University (Pass and 





Honours Courses in Brewing for the College 
Diploma and Certificate and for the Associate Mem 
bership of the Institute of Brewing. 

The Associateship of the College in Chemistry 
recognised by the Institute of Chemistry as exempt 
ing from Examinations for the Associateship of 
the Institute of Chemistry (A.1.( 

Laboratories equipped for Research Siudents. 


PHARMACY. 


Courses for Students preparing for 


is 





the Professional 


Examinations of the Pharmaceutical Society of 
Great Britain 
Courses in 
BUILDING CONSTRUCTION. 
for Builders’ Clerks and Survevors, and in 
INTING, 
for those engaged in Printing and the Allied 
Trades. 


Classes open on 9th October 
Pharmacy Classes on 2nd October 


Entrance Examination commences on 25th 
September. 
Prospectus on applic se to Principal at the 
olle 
ALEX Mt. B CULLEN, F.C..LS 
Clerk to the Governors 
Heriot-Watt College, E dinbureh. 

9th August, 1928 9287 





PUBLIC NOTICES (continued) 
Page 2. 


SITUATIONS OPEN, Page 2. 
SITUATIONS WANTED, Page 2. 
AUCTIONS, Page 


BUSINESSES and PREMISES 
(For Sale, etc... Page 92. 


MACHINERY, &c., WANTED, Page 4. 


92. 





EDUCATIONAL, Page 4. 
PATENTS, Page 4. 
PARTNERSHIPS, Page 2. 
AGENCIES, Page 4. 


MISCELLANEOUS, Page 4. 
FOR SALE, Page 92. 
WORK WANTED, Page 38 


FOR HIRE, Page 92. 
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THE ENGINEER 


Ave. 17, 1928 








PUBLIC NOTICE i 


Gunderland du 


‘ 
Education Com- 
MITTEE. 

THE TECHNICAL COLLEGE. 
DEPARTMENT OF MEC ae AL AND CIVIL 
ENGINEERIN 

invite APPLIC ATIONS for the 
POSITION of LECTURER in the Mechanical and 
Civil Engineering Department. Applicants must 
possess a Degree in Engineering of a British Uni- 
versity and have had a good practical training and 
experience in Civil or Structural yo Salary 
in accordance with the Burnham Aw: 

Application forms may be obtained Sn the Prin- 
cipal of the Technical College, Sunderland, and must 
be returned to the undersigned not later than Monday, 
3rd September, 1928. 

HERBERT REED, 
Chief Education Officer. 


The Committee 


Education Offices, 
15 some street, Sunde: “+ and, 
15th August, 192 9305 





Be ‘ngal-Nagpur Railway Com- 
PANY, LIMITED. 
fhe Directors are prepared to receive TENDERS 
fo 


. 

32 LOCOMOTIVE BOILERS, 32 SETS LAMBERT 

SANDING GEAR, and 32 PAIRS CONNECT- 
ING-RODs. 

Specification and form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broal-street, London, E.C.2, on or after 13th 
August, 1928 

A fee of 20s. will be charged for each copy of the 
specification, which is Not returnable. 

Tenders must be submitted not later than Noon on 
Thursday, 23rd August, 1928 

Tne Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order. 

By Order of the Board, 
Cc. VOLKERS, 


9269 Secretary. 





irmingham Union. 
ERDINGTON HOUSE. 

TENDERS are INVIT#&D for REPAIRS to a LAN- 
CASHIRE BOILLER at the Erdington Institution, 
according to a specification prepared by the National 
Boiler and General Insurance Co., Ltd., Manchester. 
Firms desirous of tendering should send in their 
names to me not later than 10 a.m. on Wednesday 
next, the 22nd of August. Tenders must be received 
by me not later than 11 a.m. on Friday, the 31st of 
August, sealei and endorsed ** Tender for Repairs to 
Boiler at Erdington House." Any Tender delivered 
after that time will not be opened. 

Tne successful contractor will be required to enter 
into an agreement to pay during the execution of the 
contract to the whole of the workpeople engaged upon 
the work not less than the trade union or standard 
rate of wages, to observe the hours and conditions, 
to absolve the Guardians from liability relating to 
compensation to workpeople, &c. &c. A copy of the 

orm of agreement and conditions to be embodied 
the rein may be inspected at these offices. 

The Guardians will give preference—save in excep- 
ticenal circumstances—to contractors who have adopted 
the Government's scheme for finding employment for 
disable! ex-Service men (King’s National Roll) and 
are fulfilling its conditions. 

The Guardians do not bind themselves to accept the 
lowest or any Tender. 

BEECH, 


Clerk to the Guardians. 


Cc. P. 


Union Offices, 
Edmund-street, Birmingham, 
14th August, 1928. 9277 





+, 

\roydon Union. 

/ The Guardians invite TENDERS from_Boiler 
Setting Eucipeers for RE-SEATING TWO CORNISH 
HOT WATER BOLLERS at the Mayday-road Hospital, 
and from Boiler Eucineers for DISCONNECTING and 
RAISING pon ERS, REPAIRING PLATES and 
RENEWING RIVETS, where necessary, and RE- 
CONNECTING BOILERS when complete. The two 
works are to be carried out conjointly and all tackle 
found by contractors. 

Further particulars and specifications of work may 
be obtained from the Steward, Mayday-road Hospital, 
and Tenders must be returned to the undersigned, not 
later than first post on Tuesday, 4th September. 

N. P. WALKER, 


Clerk to the Guardians 
Union Offices, 
Mayday-road, Thornton Heath, 
14th August, 1928. 9279 





AMENDED ADVERTISEMENT. 


M etropolitan Borough of 
AT BETHNAL GREEN. 

PUBLIC BATHS AND WASHHOUSES. 
emma ~ 2 AND eae 
STALLATIO 

he Comnell invites TENDERS tor the WARMING, 
v ENTH, ATING, HOT and COLD WATER SUPPLY 
SERVIC es. STEAM and CONDENSE CONNEC- 
TIONS at the Public Baths and Washhouses in course 
of erection at Old Ford-road, Bethnal Green. 

Copies of the specification, conditions and form of 
Tender may be obtained on application to the Borough 
Engineer and Surveyor at the Town Halil, Bethnal 
Green, E. 2, on payment of a deposit of £2 2s., whic 
will be returned on receipt of a bona fide Tender. 

The drawings may be inspected at the office of the 
Borough Engineer and Surveyor during office hours. 

The contractor whose Tender is accepted will be 
required to pay such rates of wages and observe such 
hours of labour as are recocnised by the trade unions 
in the locality where the work is done. 

Sealed Ten anes, in envelopes provided, must reach 
my office not late r than Noon on Friday, the 14th 
September, 19 


The Council does not bind itecif to 


lowest or any Tender. 
DAVID J. KEEP, 
qe7° Town Clerk 


accept the 


M etropolitan Borough of 
~ BETHNAL GREE 
PUBLIC BATHS AND W ASHHOU SES. 
LAUNDRY MACHINERY AND PLANT 

The Council invites TENDERS for PROVIDING 
and FIXING LAUNDRY MACHINERY and PLANT 
at the Public Baths and Washhouses in course of 
erection in Old Ford-road, Bethnal Green. 

Copies of the specification, conditions and form of 
Tene de r may be obtained on application to the Borough 
Encineer and Surveyor at the Town Hall, Bethnal 
Green, E. 2, on payment of a deposit of £2 2s., whic 
will be returned on receipt of a bona fide Tender. 

The contractor whose Tender is accepted will be 
required to pay such rates of wages and observe such 
hours of labour as are recocnised by the trade unions 
in the locality where the work is done 

Sealed Tenders. in envelopes provided, must reach 
my office not later than Noon on Friday, the 14th 
Sentember, 1928 


The Council does not bind itself to accept the lowest 


or any Tender 
DAVID J. KEEP, 
9271 Town Clerk. — 


he Assam-Bengal Railway 
COMPANY, Limited, is prepared to receive 
TENDERS for 
OVERHEAD ELECTRIC CRANES. 

Specifications and Tender forms may be obtained at 
the offices of the Company, Bishopsgate House, 80, 
Bishopsgate, E.C. 2. A fee of £1 18, is charged, which 
under any cire umstances be returned. 
awings may be had at the cost of the tenderer by 
applic ation to Messrs. Hodges a and Co., Ltd., 
8. Queen Victoria-street, E.C. 

Ten‘lers must be delivered at _~ Company’s offices 
not later than Noon on Thursday, the 6th September, 
1928 

The Directors do not bind themselves to accept the 
lowest or any Tender 

By Order of the Board, 
THOS. C. BRETT, 
Secretary. 
th August, 1023 9300 














ENGINEERING EXHIBITION, CARDIFF, 


under the auspices of the South Wales Institute of Engineers, 
TO BE HELD 


In the DRILL HALL, Dumfries Place, CARDIFF, 


NOVEMBER 2lst to DECEMBER Ist, 1928. 
(Both dates inclusive.) 
Intending Exhibitors are reminded that the last day for receiving APPLICATIONS FOR 


SPACE is FRIDAY, AUGUST 3lst, 1928. 


Forms of apptication for space, ground plan and other particulars will be forwarded on 


application to :— 


MARTIN PRICE, Secretary, 
The South Wales Institute of Engineers, 
Institute Buildings,- Park Place, Cardiff. 














PUBLIC NOTICES 


Poplar Board of Guardians. 


The Poplar Board of Gus urdians are desirous of 
optaining TENDERS for a CENTRAL HEATING 
SCHEME, to be installed in the Poplar Guardians’ 
Office, Upper North-street, Poplar, EB. 14, to plan and 
specification drawn up by the Consulting Engineer 
of the Board. 

A list of suitable firms wishing to Tender for this 
work will be prepared, from which not less than six 
will be selected and to whom the said plan and 
specification will be submitted for the purpose of 
receiving Tenders for consideration of the Board 
concerned. 

Application for inclusion in the list from which 
selection will be made should be addressed in the first 
place to G. Butler, Esq. . Clerk to the Board, Upper 
North-street, Poplar, E. 14 

By Order, 
G. BUTLER, 
Clerk to the Guardians 
oo 's Office : 
. Upper North-street, Poplar, E. 14, 
August, 1928. 9298 


‘Electri city Commission 
OF Mr A - STR 
WILLIAM 


State 


22-32, = ML pov RNE, 
AU 

TENDERS are Rs INVITED = the MANU- 
FACTURE, TESTING, SUPPLY baa VERY, EREC- 
TION COMPLETE, and MAINTENANCE of MECH- 
ANICAL STEP GRATES and ACCESSORIES, for the 
Yallourn Power Staticn, in accordance with Specifica- 
tion No. 28/48. 

Copies of Tender form, specification, drawings, &c., 
will be available upon application to the Agent- 
General for Victoria, Victoria House, The Strand, 
London, England. 

Charge £1 1s. for three copies of Tender form; con- 
ditions of tendering, specification, contract conditions 
and drawings complete. This charge is returnable 
under certain conditions as specified in the general 
conditions of tendering. 

Extra copies 10s. 6d. each, not returnable. A pre- 
liminary deposit of £50 shall be lodged with Tender. 

Tenders, on prescribed form, properly endorsed and 
addressed, must be delivered to the undersigned in 
Melbourne not later than 12th November, 1928. 

The Commission does not bind itself to accept the 
lowest or any Tender. 





W. J. PRICE, 
9224 Acting Secretary. 
Tenders Sas ited for tegaik 
HAULING PRTROL LIGHTING PLANT. 


—VICAR, West Wratting, Cambridge. P4856 


Moedras mead heats 


Tr Se athare 
MAMBASTA RAILWAY COMPANY, Limited, 
se 


for CARRIAGES and 
(Cc. AST STEEL or MALLEABLE 


TYRES for CARRIAGES and 








Tenders are due in on Tuesday. 4th September, 1928, 
by 2 p.m, Tender forms obtainable at address below ; 
fee One Guinea each, which is not returnable 

The Directors do not bind themselves to accept the 
lowest or any Tender. 

Company's Offices : 

25, Buckingham Palace-road, 
Westminster, 5.W. 1. 9299 





ASSISTANT ENGINEER TO THE COM- 
MISSIONERS OF IRISH LIGHTS. 


he Commissioners of Irish 


Lights hereby give notice that they are pre- 
pared to receive APPLICATIONS from fay ualified 
Civil Engineers for the above APPOINTMENT, at a 
salary of £400 per annum, rising by annual increments 
of £20 to £550 per annum (plus cost-of-living bonus 
on the Irish Free State Civil Service Scale). 

The applicants must be under 40 years of age. The 
following special qualifications are desired :—A good, 
general scientific education, good draughtsmanship, 
proficiency im surveying, and experience of building 
construction, ferro-concrete, structural steel an 
maritime works, and also a knowledge of electrical 
and wireless apparatus. 

Sealed applications, stating age, qualifications and 
experience, accompanied by copies of testimonials 
marked “* Application for Assistant Engineer,’’ should 
be addressed to the undersigned on or before Werdnes- 
day, the 3rd October, 1928. 

By Order, 
J. B. PHELPS, Secretary. 

Trish Lights Office 

Dublin, 14th August, 1928 9290 





SITUATIONS OPEN 


COPIES or Testmowiais, NOT Onicmals, UNLESS 
SPECIFICALLY REQUESTED. 


Wy Artz. a TRAINED ENGINEER to Assist 

Works Manager in Supervising Manufacture of 
Accurate Instruments. A young man with work- 
shop and some drawing-offce training and University 
Degree in Engineering required. Good prospects of 
advancement for a man of resource and ability.- 
Address, giving full details of age. training, expe 
rience and salary expected, 9282, The eee ree 

9282 A 


Wy Aste foe India, ONE or TWO INDIAN 
GENTLEMEN who have graduated in Civil 
Engineering at an English University, to undergo 
Course of Training in Reinforced Concrete Pipe Con- 
struction and subsequently fill appointments in India. 
—Write full particulars, age and qualifications to 
Z.L. 395, c/o Deacon's, Fenchurch-avenue, —-. 
i207 A 











Vy Anzze for the East, ENGINEER, with Thorough 
experience of all branches of Ferro-concrete 
Engineering, also some commercial knowledge would 
be required to obtain orders for new construction ; 
age about 30.—Write, with full particulars, to 
Z.M. 396, c/o Deacon’s, Fenchurch-avenue, Lanes. 

296 A 





W ANTED, MECHANICAL ENGINEER for China, 
with good general and technical experience of Oil 
Engines, Motor Transport, Steam Plant, Industrial 
Machinery, and Modern Machine Shop practice. Must 
be tactful and have had experience of organisation and 
minagement.—Write, stating age and salary required, 

to Box G. 8., c/o Davies, 95, Bishopsgate, E.C aie 
10 A 





| ge tert yt Thorough Education, Practical Manu- 
4 facturing experience, ages twenty-eight to thirty- 
five, men of energy, tact and executive ability, RE- 
QUIRED for industrial work of highly specialised 
nature. Only those commanding high yn agg con - 
sidered. <= Aadsens, P4842, The Engineer ace be 

‘4 A 





SITUATIONS OPEN eontinued) 


)NGINEER—SAL ESMAN, London Staff. Impor- 

4 tant Manufacturers Electrical Equipment. 
Must be thoroughly trained and educated and have 
complete knowledge of generating plant and switch 
gear. Proved selling ability absolutely essential. 
Excellent prospects for young, keen, energetic engi- 
neer with initiative, resource and personality. Appli- 
cations, stating age, experience, selling results already 
attained, personal references, and salary required, will 
be received in confidence.—Address, 4866, The Engi- 
neer Office. 4866 A 








V ETALLURGICAL ENGINEER WANTED, Capable 

of investigating and preparing metallurgical 
reports upon fractures and failures of steel and iron. 
Preference given to young metallurgist with works and 
laboratory experience.-Address, 9307, The Engineer 





Office. 9307 A 

N ETROPOLITAN CARRIAGE WAGON and 
FINANCE COMPANY, Ltd’, Saltley Works, 

Birmingham, REQUIRE WORKS ENGINEER, 


capable Taking Charge Steam Boilers, Power Plant, 
entire Mechanical and Electrical Appliances._-Apply 
by letter to SECRETARY, stating experience and 
salary required. 9281 A 





ns RIGERATING ENGINEER REQU IRED for the 
ast, desirable acquainted Lightfoot Machines, 
also some knowledge Diesel, semi-Diesel Engines, and 
fair knowledge draughtsmanship and construction 
work, Young man preferred, must be unmarried.- 
Apply by letter, giving qualifications and references, 
to Z.J. 392, ¢/o Deacon's © epee Agency, Fen- 
church-avenue, Lendoa. E.C. 9293 a 
REINFoRC ED CONCRETE DESIGNER’ RE- 
QUIRED. Must be capable of taking responsi- 
previous positions held, with dates 
Address, 9267, The Engineer 
Qveary 





bility 
and salary 


State age, 
required .- 





“oo. for Service in Kenya Colony on Three 

ears’ agreement, ELECTRICAL and MECH- 
ANICAL ENGINEER, unmarried, age 25 to 30. Salary 
£50 per month, free quarters.—Address, 9292, The 








Engineer Office. 9202 a 
Gj ALESMAN WANTED by Gas Undertaking ; Expe- 
, rience in Engineering and Shipbuilding more 
desirable than experience in gas; good address 
necessary, and University Degree desirable.—Address, 
9266, The Engineer Office 9266 A 
NUBE WORKS MANAGER.—WANTED, Thor- 


oughly efficient MANAGER for modern Lap- 
weld and Butt-weld Tube Works.—A idress, with full 
particulars as to experience, &c., stating references and 
salary required, 9264, The Engineer Office. 9264 A 





\ "ANTED, Capable DRAUGHTSMAN, with Know- 
ledge of Brewing and Bottling Plant. Must be 

a good designer. State age, experience, and salary 

required.—Address, P4854, The Engineer Office 


_ P4854 A 
LO haa k ty 4 IMMEDIATELY, First-class SENIOR 
DRAUGHTSMEN, with experience of Motor 
Car Engine or Aeroplane Engine Design.—Address, 


stating age, experience, and salary required, 9288, The 
E ngineer Office 92 


Waste D, JUNIOR DRAUG HTSM AN for Mac hine 
Tool Works in the Manchester District.— 
Address, 9236, The Engineer Office. 9236 a 


Wye. SENIOR DRAUGHTSMAN, with Expe- 
rience in Milling and Boring Machines, for 
Machine Tool Works in the Manchester District. Good 
prospects for suitable man Address, 9237, The Engi 
neer Office 9237 A 
YONDENSER DRAUGHTSMAN WANTED, Fully 
experienced in latest practice, Surface and Jet 
Condensers up to largest sizes..—Address, Evens age 
and salary expected, 9303, The Engineer 0 








“9303 A 





RAUGHTSMAN REQUIRED tor Flectric Crane 
Work Preference given to one with good 
experience in shop details, Jib and Wharf Cranes 
Able to prepare stress stability diagrams and accurate 
estimating weights.—Address, stating age, experience, 
salary, P4864, The Engineer Office P4864 A 


RAUG HTSMAN, Temporary, “REQU IRED. Used to 
l details and design of Scientific Machinery to be 
produced in quantities. Must be quick and accurate 
and work from instructions and general arrangements 
State fully experience.-Reply by letter in first 
instance to WORKS MANAGER, Norton and Gregory, 
Hythe- road, Willesden, N.W. 10. 9301 A 


RAUGHTSMAN, with First-class Experience of 
Steam Turbine Design and Detail Work, for 
works in Midlands. State age, salary, experience, and 
| able to commence.—-Address, 9218, The E weed 
Office 9218 A 


RAUGHTSMAN, with Pumping Machinery Expe- 
I rience, REQUIRED for East Midlands. State 
experience, previous employers, age, salary required — 
Address, 9311, The Engineer Office. 9311 A 


+XP ERIENCED DRAUGHTSMAN REQU IRED, to 
4 Take Leading Position in Drawing-office for Con- 
structional Steel Work.—State experience and salary 
required to COCKSEDGE and CO., Ltd., oy 
A 





F=Ei8 Gass HEATING ENGINEER DRAUGHTS.- 
EQUIRED, capable of taking charge of 

drawing- A A worker with initiative segues. _ 

Address, 9177, The Engineer Office S177 A 


BATIne ENGINEERS, Lancashire District, RE- 
H** E first-class DRAUGHTSMAN. Must 
have ane in all systems of Heating, Drying, and 
Ventilating. Applicants must be capable of acting 
without supervision, be energetic and competent to 
supervise staff.—Address, 9285, The eee = wee 

280 A 








{TRUCTURAL STEEL WORK - 
‘ WANTELI ONE or TWO first-class JUNIOR 
DRAUG HTSMEN with good experience of Steel- 
frame Building Work, able to detail for fabrication 
from steel plans on own responsibility. Must also be 
quite competent to take dimensions at te pure 
etter 0 


salary required.—Applications only by 
CHIEF DRAUGIITSMAN, — Smith Walker, 
Ltd., 33, Tothill-street, 8.W. P4845 A 





Ci TRUCTURAL STEEL WORK. 

SS ONE or TWO SENIOR DRAUGHTSMEN, with 
good experience of the design and detail from archi- 
tect’s plans on own responsibility, f eann ~r ys necessary 
site surveying. State salary uired.— Ap nice 
tions only by_ letter .to F "PRACGHTS 
Messrs. Smith Waker. Ltd., “$8. Tothill- Steed 8 1 





SITUATIONS OPEN Gontinesd) 





HE SERVICES of a Capable STRUCTU RAL and 
MECHANICAL DRA JGHTSMAN are RE. 
QUIRED in London. Must be neat and accurate and 
have had good experience in Chemical or kindred 
Plant Lay-outs. Applicants should state age, expe. 
rience, wages required, and when at liberty Address, 
9291, The Engineer Office. 9291 a 





NDIA.—-REQUIRED, DROP STAMP FOREMAN. 
capable of Running Battery of Stamps and 
Setting-up Dies. Good organising ability and expe 
rience in the design of dies essential. Age 26-30 and 
single.—Write, with full ae ow of experience and 
copies of sessimeniats, to Z.Z. 383. c/o Deacon's, Fen 
cburch-avenue, E.C 9204 A 





WORKS.—REQUIRED, WORKING 
ER, 30-35, as WORKS FOREMAN. 
accustomed to Maintenance and Repair of Chemica! 
Plant ; must be reliable and accustomed to developing 
new processes. Address, P4857, The Engineer Office 
P4857 a 


Cua 


EQUIRED by a European Firm of Structural and 
General Engineers in India, an ASSISTANT 
FOREMAN in their Structural Department Appli 
ecants must have experience in Template Making and 
be accustomed to Bridge, Roof and General Structural 


Work Must be a bachelor and not more than 25 
years of age Apply, stating age and full partic ulars 
of experience, to Z. Z. 405. care Deacon's Advertising 


Offices, Fenchurch-avenue, London 9314 





SITUATIONS WANTED 


| UYER and SALES MANAGER, Age 49, Residing 
in London, thoroughly experienced in all classes 
of material, raw and finished, REQUIRES POSITION 


Good technical knowledge, first-class experience 
efficient. honest, reliable.— Address, P4852, The Engi 
neer Office P4a5s2 bw 





ENGINEER (40), Wide Com 
mained last nine years 
organiser, DESIRES 


he ~ oe cIVII 
mercial experience 


managerial position, capable 


responsible SITUATION with prospects Excellent 
references Address, P4859, The Engineer Office 
P4859 kB 





PNGINEER (31), Works Experience in India and 

% recently returned from Nigeria, SEEKS POST 
abroad. Experienced steam, I.C., erection and main 
tenance of plant. control workshops, specialised know- 
ledge of tobacco and on ginning machinery.- 
Address, P4851, The Engineer Office P4851 & 





\NGINE ER MILLWRIGHT. Thorough Rasetieee 

4 and knowledge of designing, vianning, erecting. 

and starting of grinding, separating and mechanical 

handling plants, DESIRES POSITION. Specialist in 

planning installations on ‘pot, supervising eregtions 

and starting.—Address, P4804, The Basing: fice. 
4804 k 


ge (29) SERKS APPOINTMENT ; Pubiic 
, school ed., exp. in workshops, D.O., and assist 
evgineer on works erection and maintenance.- 
BM/L 024, London, W.C. 1 9295 & 





ER 





to AR from MANUF - 
TURERS desirous of EXT r NDING their BUSINESS ; 
£500 a year with commission or equivalent Three 
yeurs’ agreement.—-Address, P4847, The Engineer 
Office. P4847 B 


Cz EeeaceD “we = SALES MANAG 
4 (30) WISHES 





NSPECTING and MECHANICAL ENGINEER, 
M.I. and 8. Inst., highest references, zouns and 
active, 3 years’ experience Continental mills, speaks 
fluent French, little German, DESIRES APPOINT- 
MEN in Australia, New Zealand, or any other 
country.—Address, P4841, The Engineer ose. 
4841 


fT gee panna ENGINEER, with Wide Experience 
of general engineering as foreman, cost clerk and 
manager, SEEKS responsible POST in works or office 
Moderate’ salary ; excellent references.— Address. 
P4863, The Engineer Office P4863 B® 





PULVERISED FUEL.—PRACTICAL ENGINEER. 


age 30, at present with well-known firm of 
boilermakers, experienced in erecting power and 
pulverised fuel installations, DESIRES RESPON 


SIBLE POSITION.—Address, P4839, The Engineer 
Office Pssse 1 hk 


NALES ENGINEER (32), URGENTLY REQUIRES 

‘ a POSITION. Experienced turbines, oil engines, 

condensers, cooling towers, complete lay outs, London 

office. well known manufacturers.—Address, P4848, 
The Engineer Office P4848 PB 

*OUNG ENGINEER DESIRES Progressive POST 

Experienced steain plant design and construction 

university and works training: London preferr 

Address, P4853, The Engineer Office. P4853 B 


oven MAN (22), Secondary School Education. 

technical training, good experience fin mach 
production, slight D.O. experience, SEEK 

SITU ATION with eae” *. aon prospects 

P4861 F 


P4861, The ‘one Office 





I RAUGHTSMAN (35), Experienced in Designing 
detailing steel-frame buildings. roofs and general 
constructional steel work, DESIRES CHANG 
London district preferred Address, P4862, The Enzi 
neer Office P4s62 & 





YOUNDRY FOREMAN DISENGAGED ; Thoroughly 
k conversant in up-to-date methods of production, 
castings, good 
PERRINS, 20, 
P4855 B 


joVbing and general engineering 
organiser, full control Address, 
Hamilton-road, Handsworth, Birmingham 





SRECTOR, Age Ten Years with Rolling Mill 
4, specialists, W ANTS OPPORTUNITY. to EARN 
£350 in TWO YEARS. Will work any hours, any- 
where.— Address, P1860, The Engineer Office. P4860 





PARTNERSHIPS 


IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


or wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., 
46, Watling Street, 
London, E.C. 4. 
Established over 75 years. 





TORKS DIRECTOR.—Very Sound Firm (Man 
chester District) with good order book, hav« 
an OPENING for ENGINEER, able to discuss gearine 
proposals with customers and take responsibility for 
works. Please state technical and commercial experi 
ce; also amount available for investment.—-Address, 
P4865, The Engineer Office. P4865 © 





For continuation of Small Advertise- 
ments see page 3. 
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A Seven-Day Journal 


Underground Station Reconstruction 
at Charing Cross. 


EXTENSIVE structural alterations involved in 
the reconstruction of the Charing Cross Embankment 
Station of the Underground Railway, and work is 
well advanced on the new escalator equipment and 
the new station building, which is to be ready for 
service by January next. Much cutting away and 
building up is being done, without interfering with 
the regular traffic on the six railway tracks of the 
District, Bakerloo, 4nd Hampstead lines which the 
station serves. There are 2744 trains per day, made 
up of 1096 on the District Railway, 877 on the Hamp- 
stead line, and 771 on the Bakerloo Railway. Over 
137 trains pass per hour, or more than two per minute. 
At the present time, about 90,000 passengers use the 


are 


station per day, an increase of 10,000 over last year’s 
return, and when the new station is finished it will 
have a designed capacity for 50,000,000 passengers 
a year. Originally, there were four escalators con 
necting the intermediate circulating area below the 
present District station with the Bakerloo and Hamp- 
stead tubes, and two new escalators have recently 
Two additional escalators are now being 
constructed, which will be the first of their kind to 
work outside a shaft. They are designed to 
vive direct access from the intermediate area to the 
street, and at the same time more direct stairways 
are also being built. The present arcade connecting 
Villiers-street with the Embankment will remain, 
and shops will be provided on one side. The new 
booking hall will extend practically the whole length 
of the two District Railway platforms, and will have 
an area of 13,000 square feet. The passimeter system 
of booking which is now in use at the Victoria, Black 
the District line will be 


been added. 


tunnel 


friars and other stations on 


employed. 


The Late Mr. D. B. Gebbie. 


THE sudden death of Mr. D. B. Gebbie, which took 
place on Saturday of last week, will be regretted by a 
wide circle of naval architects and shipbuilders, both 
in this country and Holland. Mr. Gebbie received 
his earliest training on the North-East Coast, but most 
ot his experience may be said to have been gained on 
the Clyde, where he was successively attached to the 
Russells, Harland and Wolff. Ltd., 

Henderson, Ltd. Towards the end of 
the war period he moved to Liverpool, where he 
successfully undertook the the 
Garston yard of H. and C. 1921 
he took up a practice as a naval architect and ship 
surveyor, which he afterwards relinquished to become 
the managing director of the New Waterway Ship- 
building Company at Rotterdam. He remained with 
that firm until after its amalgamation with the 
Rotterdam Dry Dock Company three years 
ago. About that time Mr. Gebbie accepted the invi- 
tation of Viscount Furness to join the Furness Ship- 
building Company. Later, he again left this country 
for Holland to become a director of the Rotterdam 
firm of Van P. Smit, jun. He was obliged to retire 
from this position last year, owing to a breakdown in 
health. He had spent some time at his home in Ayr, 
and it was thought that he had regained something 
of his accustomed activity his sudden death 
took place at Keswick 


yards of and 


D. and W 


reorganisation oft 
Grayson, Ltd. In 


about 


when 


A Noteworthy Steamship. 


In a Journal note of May 25th we gave some brief 
particulars of famous old Clyde-built steamboats 
which are still doing good service in the West High- 
land fleet of David MacBrayne, Ltd. From New 
Zealand we learn of the impending sale of the Govern- 
ment steamer “‘ Hinemoa,”’ a ship built and engined 
by Scott’s Shipbuilding and Engineering Company, 
Ltd., at Greenock in 1876, which, after fifty-two years 
of service, is still capable of a speed of 10} knots. 
The “ Hinemoa *’ was, when built, primarily intended 
to serve as a yacht for the then Governor-General of 
New Zealand, the Marquis of Normanby. She was | 
employed in the parliamentary yacht service until 
1889, when she became a lighthouse steamer. This 
work was continued until 1922, after which she was 
employed in service around the islands. When she 
arrived in New Zealand in 1876 her rig was that of a 
three-masted barquentine, with yards and square 
sails on the foremast, and a clipper stern. Her builders 
inform us that judging from her original sail plan 
and the draft of her lines, she must have been a good 
sailing ship. Under steam alone she attained a speed 
of 123 knots on the measured mile trip. She has a 
length between perpendiculars of 200ft., with a 
breadth moulded of 25ft., and a depth moulded of 
16}ft. It is of interest to learn that she originally 
cost £24,000, about one-third the price of a modern 
yacht of similar size. The propelling machinery, 
which was described at the time as of the “‘ Tandem ” 
type, is shown on the original drawings as the usual 
compound type of engine. The high-pressure cylinder 
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was 33in. diameter, with a 58in. diameter low-pressure 
cylinder, both cylinders having a stroke of 36in. A 
1809 square foot surface condenser was fitted with 
lever-driven double-acting air and circulating pumps. 


| Two boilers of oval form, with flat sides and rounded 


tops and bottoms, were fitted. They were 13ft. 10in. 
high by 9ft. 8in. wide and 9ft. 9in. long, and were 
designed for a working pressure of 65 lb. per square 
inch. Each boiler had two circular furnaces, 3ft. 4in. 
in diameter. On the trial run on June 2Ist, 1876, 
the engines developed 754 1.H.P. at 80 r.p.m., with a 
vacuum of 27in. The deck auxiliary machinery was 
hand operated, and it is interesting in the light of 
present-day life-saving requirements to record that 
the “‘ Hinemoa ”’ carried two lifeboats, one gig and 
a jolly boat, which constituted the life-saving equip- 
ment for the eighty-five persons which she might have 
on board during some voyages. 


Railwaymen’s Wages. 


ON Wednesday , August 8th, as we recorded in our 
last issue, the Associated Society of Locomotive Engi- 
neers and Firemen, by a small majority, accepted the 
provisional agreement with the railway companies for 
a 2} per cent. all-round reduction in wages, salaries, 
and fees. On the following day, Thursday, August 
9th, the National Union of Railwaymen also endorsed 
In the case of this union, the accept- 
ance very decisive nature, no fewer than 
seventy-four out of eighty delegates voting in favour 
of acceptance. Difficulty was feared in the case of 
the railway shopmen who are members of the so-called 
craft unions, and not of one or other of the railway 
unions proper. On Friday, August 10th, however, 
after a prolonged discussion, the National Railway 
Shopmen’s Council reached agreement on the lines of 
the settlement accepted by the Associated Society 
and the National Union. It is understood that the 
reduction of 2} per cent. is to apply to all railway 
shopmen, except those who are not in receipt of the 
weekly war 6d. Finally, on Sunday, 
August 12th, the provisional agreement was ratified 
by an overwhelming majority at a meeting of 458 
delegates of the Railway Clerks’ Association. The 
agreement, having been fully endorsed by all con 
cerned, into operation at from 
Monday of this week, August 13th, the wages, salaries, 
and fees of all concerned in the direction and opera 
tion of British railways were reduced by 2} per cent. 
The agreement is to remain in force for a year, and 
thereafter may be terminated by either 
three months’ 


the agreement 
was o! a 


bonus of 6s 


came once, and 


side giving 
notice 


The Kingsway Tramway Subway. 


Iv is announced that the Highways Committee of 
the London County Council has decided to enlarge 
the tramway subway which runs from the Embank- 
ment under Kingsway to Southampton-row, so that 
double-decked the 
route. Drawings are now being prepared, and tenders 
are to be called for early in the autumn, and if possible 
work is to be begun next year. The proposed altera- 
tions include the lowering of the existing floor in 
order to obtain the necessary height, and also a slight 
widening of the platforms at the Aldwych and Kings- 
tramway stations. It is expected that the 
will be closed to traffic for nearly eighteen 
months. The single-deck cars at present employed 
on this route have not paid their way, and it is hoped 
that the adoption of double-deck cars will bring up 
the earnings to the usual average obtained on the 
A sum of £326,500 has been 
mentioned as representing the whole cost of the 
alterations, which amount, we understand, includes 
£76,400 for the conversion of fifty single-deck cars 
The change, it is held, should 


cars can be accommodated on 


way 
subway 


Council's other routes. 


into double-deck cars. 
prove advantageous, both from the point of view of 
general tramway traffic, and the access given to cars 
from the North London system to the central repair 
depot. 


A Proposed Atlantic Aircraft Carrier Service. 


In a leading article which was published in THe 
ENGINEER for May Ilth some projected Atlantic 
liners were discussed, and particular reference was 
made to the scheme sponsored by Mr. Laurence R. 
Wilder, of the Transoceanic Corporation of America, 
for the construction of six fast liners, which would 
make the crossing in four days from dock to dock. 
The ships were to have had a length of 900ft., with 
a gross tonnage of 35,000, and the designed speed 
was to be 33 knots. It will be recalled that the 
scheme was adversely reported on by the United 
States Shipping Board, on both economical and tech- 
nical grounds. Mr. Wilder has recently, however, 
re-approached the Board with a modified scheme. 
It is now suggested that the six new liners should 
be similar in design to the new United States aircraft 
carriers, and that they should operate at a frequency 
which would be such that their maximum distance 
apart at any time would be 800 miles. By employing 
a fast aeroplane service and using the decks of the 
ships as landing areas, it would be possible, according 
to Mr. Wilder’s plan, to reduce the crossing to one 
of two and a-half days, by taking an aeroplane at 
either end of the voyage, while an emergency “ all 





the way "’ aeroplane service might be made practic- 
able, which would still further reduce the crossing 
to one of about forty hours. We note that the ships 
| would still be designed to carry 1000 tons of cargo, 
and that accommodation would be provided for about 
| 800 passengers as before, and that they would still 
| perform the dock to dock voyage in four days. The 
| proposal is not without novelty and technical interest, 
| but it remains to be seen whether in the light of actual 
Atlantic traffic conditions it is one that is likely to 
prove economical in practice. It is pointed out that 
| whereas the ordinary line: makes about thirteen 
return trips per year the proposed fast liners would 
make at least twenty-three return voyages 


Pulverised Fuel for Marine Purposes. 


It is announced that a collier specially designed 
to demonstrate the advantages to be obtained from 
burning powdered fuel has been ordered from the 


| Blythswood Shipbuilding Company, Ltd., by the 
Berwindmoor Steamship Company, Ltd., of Liver- 
pool, through its consulting engineers, Messrs. Esplen 


and Sons, Ltd., also of that city. In type the new 
collier will, we are given to understand, be generally 
similar to the **‘ Berwindmoor,” which was built in 
1923 by Workman, Clark and Co., Ltd., of Belfast. 
That vessel has a deadweight carrying capacity of 
about 10,000 tons, and a speed of 11} knots, and 
was described in THe ENGINEER of January 4th, 
1924. In the new ship Scotch marine boilers are to 
be installed, and these, together with the triple-expan- 
sion propelling engines, will be supplied by David 
Rowan and Co., Ltd., of Glasgow. Messrs. Esplen 
are giving careful attention, we learn, to the relative 
advantages of the various types of pulverisers and 
powdered fuel burneis which are now available, and 
it is understood that a decision has yet to be made 
with regard to the type of pulverised fuel burning 
equipment to be installed. The new collier is note- 
worthy in that she will be the first British-built ship 
to be specially designed for pulverised fuel burning. 


New Fast Atlantic Liners for Germany. 


On Wednesday of this week, August 15th, the new 
North German Lloyd liner *‘ Europa ” was launched 
from the yard of Blohm and Voss at Hamburg, and 
the following day the launch of her sister ship the 
‘* Bremen " was arranged to take place from the 
* Weser ’ yard of the Deutsche Schiff und Masch- 
inenbau A.G. at Bremen. The new liners have each 
a gross tonnage of round about 46,000 tons, and will 
be propelled by quadruple-screw, single-reduction, 
geared turbine machinery, supplied with steam from 
high-pressure water-tube boilers of a modified Yarrow 
type. Cabin accommodation of a luxurious type will 
be provided, and each ship is designed to carry about 
3200 passengers and crew. Great care has been taken 
in the subdivision of the hulls and machinery spaces, 
and it is understood that the double bottoms and 
water-tight compartments are so arranged that if the 
outer skin of the ship should be damaged, she would 
still float with four compartments filled. So far, very 
little official information has been made available 
regarding the engine power and the speed of the new 
vessels, but a total 8S.H.P. of 95,000 to 100,000 for 
each ship has been mentioned, which is stated to be 
capable of giving a sea speed of 26} knots, with a 
possible maximum speed of a further knot. The new 
liners will be the largest ships in the mercantile fleet 
of Germany, and they are to enter the Bremen-—New 
York service of their owners next spring. The voyage 
from Bremen to New York is scheduled to be made in 
six days, with five days from Southampton. 


The Air Manoeuvres. 


Since 6 o'clock on Monday evening of this week 
the population of London and the surrounding 
counties has been afforded an opportunity of acquiring 
some impression of what aerial warfare, if carried 
with the machines and equipment developed 

1918, would mean to it and its habitations. 
Direct observation and the official bulletins alike 
strongly suggest that the attacking force has, in 
many instances, got the better of the defence. We 
are told that had it been real warfare large tracks 
in London and important points outside its boundaries 
would by this time have been reduced to ruins. It 
is undoubtedly true that a strong sense of our vulner- 
ability to aerial attack has been stirred by this week’s 
activity in the air, and that a certain amount of 
uneasiness has been aroused. It should, however, 
be remembered that the failure of the 
attackers is judged by umpires who have no infallible 
means of determining which side in actual warfare 
would emerge victorious from the combat. It 
should also not be forgotten that the manceuvres are 
taking place before the eyes of the whole world, and 
that it may be more expedient to demonstrate our 
ability to attack than our ability to defend ourselves. 
The manceuvres are being carried out with the co- 
|operation of various ground units, including anti- 
aircraft artillery, searchlight batteries, sound-locating 
organisations, and civilian watchers, all of which 
are in communication with a central control estab- 
| lishment in London. 


out 
since 


success oO! 
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The Flexibility of Plain Pipes. 


By J. R. FINNIECOME, M. Eng. (Zurich), M. Soc. Ing. C. 


(France). 
No. 1. 


DURING recent years the demand for fuel economy 
and high thermal plant efficiency has forced the 
modern power station designer to increase the pressure 
and temperature of the plant. This pronounced 
tendency 
peratures combined with feed heating, reheating, and 
larger units has introduced many new problems. 
Amongst these problems the correct proportioning of 
steam pipe lines has become of such great importance 
that increased care and thought have now to be 
exercised in their design. 

From the station engineer's point of view each 
element of the whole steam plant must be designed 
for reliability. Super-power stations with their intri- 


cate lay-out must have not only efficiency and 
economy, but also reliability as the keynote. For 
instance, the shutting down of a large highly 


econemical unit because of some defect may cost the 
operating company a considerable sum of money. 

In the design of pipe lines we have to consider the 
following factors :—-(a) Pressure drop; (b) radiation 


loss ; (c) stresses due to internal pressure and thrust ; 
(d) flexibility due to temperature and _ thrust ; 
(e) economic cost. 


The pressure drop and radiation loss influence the 
plant efficiency. The stresses and flexibility affect the 
reliability. The economic cost is determined by the 
pressure drop, radiation loss, stresses and flexibility. 

These articles will be confined to the flexibility of 
pipes as related to temperature changes and thrust. 
The knowledge of the magnitude of the flexibility 
is of prime importance to engineers who are concerned 
either with the design or operation of steam turbine 
plant where extra high pressure and high tempera- 
ture are used. 

When the writer studied the flexibility of pipes ten 





Fic. 1 


years ago very little information had been published. 
At that time a power station for a pressure of 475 lb. 
per square inch and a temperature of 700 deg. Fah. 
was being designed in this country. For the first time 
reheating was introduced into the heat cycle of a large 
turbine plant. A need was felt for a complete survey 
and analysis of the theory and test results of pipe 
bends. 

In 1917 the writer derived a series of theoretical 
formule and compared them with actual test figures 
published at that time by Professor Bantlin (1910),* 
and the Crane Company (19:5).¢ In 1922S. Crocker 
and 8S. 8. Sanford{t added a number of test figures. 

These articles will contain mathe- 
matical formule for various bends of plain pipes ; 
(Il.) a graphical method for determining the flexi- 
bility of any pipe bend; (III.) a comparison of 
theoretical values with actual test figures; (IV.) an 
analysis of the tests on pipe bends on the basis of the 
Karman theory. 


(I.) a series of 


(I MATHEMATICAL ANALYSIS AND FORMUL-®. 


DEFINITION OF SYMBOLS 

d Bore of pipe. 

d Outside diameter of pipe 

4 Wall thickness of pipe 

K . Mean radius of pipe. 

R, Mean inside radius of lyre-shaped bend. 

R Mean outside radius of lyre-shaped 
bend 

A ‘ Ratio of Rd. 

B Length of tangent in bends built up 
of ares of constant radius and 


tangents. 
/ Length between flanges of expansion 
bend measured in direction of thrust 


L ‘ Total length between flanges measured 
in the direction of thrust. 
a 2s Ratio of L/R. 
Are element on mean curvature of pipe 
line. 
8 Total arc on mean curvature of pipe 
ine, 
y Normal distance of are element from 
the direction of thrust. 
Maximum norma! distance of arc 


Ymaz 
element from direction of thrust. 

; Angle of interconnecting line of both 
centres in a lyre-shaped bend with 


the centre line normal to direction 
of thrust. 

a. . Coefficient of expansion. 

t, Steam temperature. 

t, Engine-room temperature. 

the t ty temperature difference. 

DI Modulus of elasticity. 

I Moment of inertia. 

* Formaénderung und Beanspruchung federnder Ausgleich- 
rohre. Mitteilungen tiber Forschungsarbeiten: Heft 96, the 


t Valve World, October, 1915. 
} “Transactions” of the American Society of Mechanical 
Engineers, Volume 44, p. 547-581. 





towards higher pressures and higher tem- | 
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Taste I. 


Case 


No. 


Ky 

Hx - 

4 (Graph) 

4xu (Graph) 
Ka ~ KS 

(Wele 

[Wri le 

Sox * 

(fox)iz 
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Force producing the deflection due to 
temperature change. 

Deflection of pipe between flanges due 
to temperature change. 

Total expansion to be taken by pipe 
bend or pipe line. 

Bending moment due to thrust. 

Theoretical longitudinal bending stress 
due to thrust. 


Theoretical deflection — thrust factor. 


Test deflection — thrust factor. 

Theoretical deflection stress factor. 

Cs/Cq =. theoretical thrust stress 
factor. 


Length factor for square loop bends. 





3 
é 
6 
+ r 
+ 
- 
4 ° 
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Mean radius of cross section. 


Pipe factor. 


Factor depending on pipe factor. 


Distance from neutra' axis. 
Distance from neutral axis where max. 


combined stress occurs. 
Z radius factor. 
Ratio of mean radius to outside 


radius of the cross section 
Lorenz deflection thrust correction 
factor (Fig. 18, Table IX.). 


Theoretical Formule for Calculating the Deflection, Thrust and Stress for Pipe Bends (Consisting of 
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Lfoxla Transverse stress at the top of the out 
side diameter of the cross section 
for y max. 

Seo Transverse compressive stress at the 
neutral axis. 

[Sulto Total transverse stress at the neutral 
axis at the outside diameter. 

(Suilto Total transverse stress at the neutral 
axis at the inside diameter. 

T,.. Max. principal shear stress at a dis 
tance Z from the neutral axis. 

[Soule Combined Karman stress at a distance 
Z from the neutral axis. 

{ foxlaa Combined Karman stress at the top cf 
the outside diameter of the cross 
section, 

{ fox la Combined Karman stress at the bottom 
of the outside diameter of the cross 
section. 

l Ratio of Karman longitudinal stress 

Ky to the theoretical longitudinal! stress 
at distance Z from the neutra! axis 

l Karman stress thrust correction 

Ky factor. 

l ° Ratio of transverse bending stress at 

K; the neutral axis to the theoretical 

; longitudinal stress. 
l Ratio of the maximum combined stress 
ele to the maximum theoretical longi 
tudinal stress (Z r,). 
l tatie of Karman combined stress to 
{(Krlo the theoretic al longitudinal stress for 


r (Ky 1-0) 


GENERAL FORMUL®. 


From the theory the deformation of a curved 


bar we find that the alteration in the chord AB 


ot 


Fig. 1—due to bending of an element as resulting from 
a bending moment M is 
M 
~y yds 
EI° 
and the total alteration is 
Bb 
| er ! 
_y yds ae ) 
EI 
A 
The expansion due to increase in temperature 
along the chord A B is 
4 a.trs L, (2) 
so that 
B 
4=| a 
; y dé 
We 
A 


ircs of Same Radius) 


H fo R? - 2 
. 3 De ei fy, 
4=Capy® 4 2¢s(2) a) w= Oe! R.d 
3 4 5 6 7 8 9 10 
Ratio of Ratio of ; 
fy" 4 Cu ; Cs Cc “s 
J y* ds. Ymaz Ymuz Cu. based on Us based on °" & 
Case Ill Case IIT. 
32 e 3 
4 7778 R 06-3562 R? 0-3562 0-2266 0-3562 0-2266 1-0 
™Rs R 0-7854 RR? 0-7854 0-5 0-7854 0-5 1-0 
4 
= R3 R 1-5708R? 1-5708 1-0 1-5708 1-0 1-0 
(2-5 — 4) R3 2R 1-927 R? 3-854 2-453 1-927 1-226 0-5 
a R* -R 2-356 R* 4-712 3-40 2-356 1-50 0-5 
32R3 2R 4°7124R? 9-4248 6-0 4-712 3-0 0-5 
(7-54-35 2)2+3) R39 (2+ ./2)R 11-683 R* 39-888 25-393 11-683 7-436 0- 2928 
= 3-414R 


Karman deflection thrust correction 
factor (Fig. 18, Table IX.). 

Karman deflection stress 
(Fig. 24, Table XV.). 

Karman deflection stress factor at 
a distance Z from the neutral axis. 

Karman thrust stress factor (Fig. 25, 
Table XV.). 

Karman thrust. 

Deflection for simple bending theory 
(graphical method). 

Karman deflection (graphical method). 

Karman deflection. 

Z — longitudinal stress factor (Fig. 27). 


factor 


Z — transverse stress factor. 
Z — transverse stress factor for 
Z =, 


Karman longitudinal stress. 

Transverse stress at a distance Z from 
the neutral axis. 

Transverse stress at the neutral axis. 





and as the bending moment M arises from the thrust H, 
we get 
(a) The deflection 


4 -"\ | yds (3) 

(6) The thrust 

: l 

H=4.E jyds (4) 

(c) The stress 
1 . 
fo I = Ymar (9) 

or 

fe=4.E. dy _Ymaz (5a) 


2 fy'ds 
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(d) The deflection expressed as a function of the 


tress 
sia) ir ee , 
: —_ ; (6) 
d, E Ymax 
SpeciaAL FoRMUL#® FoR EIGHTEEN CASEs. 
a P yrds . 
The writer has determined [ y? ds and [ for 


Ymax 
ighteen cases. 
The results are summarised in Tables 1., I]. and ITT. 





fase Il Theoretical Formule for Calculating the Deflection, Th 
and Ta 
H 
Cc R3 
4 =) 
l 2 5 
Case 
Nx Cu 
HW 
® 
Vill 2 $ (0 -0687 (1 +K)* 
& 
¥ 
LH 
R a : 
IX * ( 4 K) 
SS 
¥ 
x # [4K > Ke 2K 
> ¥ 
= [gK*4 aK?) 4K 
> —— 
XH A" I ( 2 K ) 
Pe 
Xltl , (3-854 K) 
RA 
Leh, 
7 i[o 0687 (K 1)3 
XIN 
) 1 . VK 
| , (K 1)? + 2(K 
l 1 
- - [4K°+ 4K: K 
eA 





For bends consisting of an arc or a number of ares of 
the same mean radius, we find that / y* ds is a function 


[yds . 


of the cube of the mean radius, and is a func 


Ymaz 
tion of the square of the mean radius. By substituting 


this into formule (3), we get 
4 Cu 


where Cy for a partic ular case Is a constant factor, 
and as it gives the relationship of the deflection and 
thrust, shall here the deflection-thrust 
tactor. 

Similarly we find that the formula (6) becomes 


we call Cy 


fo “4 
2 C (! 
‘ ( gE) (a sa 
and Cs is called the deflection-stress factor. As the 


difference between the bore and the outside diameter 
for mild steel pipes is very small, the bore d has been 
taken instead of the outside diameter d, in the above 
and following formule. 

By equating the formule (7) and (8) we obtain the 
thrust H as a function of the bending stress fp 


Cs 2 I 
H fo (9) 
Ca a (a) sf 
Cz 
and substituting C, for | we get 
H 
I ; 
H = 2Cr (5) fh 10 
T Ra St ( ) 


where Cy is called the thrust-stress factor. 

If the coefficients Cy, Cs and Cy have been pre- 
viously determined, as given in the Tables I., IT. 
and ILI., we are able to obtain very rapidly by the 
formule (7), (8) and (10) the theoretical thrust, deflec- 
tion, and stress for a plain pipe. 

We shall now consider as an example a lyre-shaped 
bend which is inserted in a pipe line connecting two 
anchor points A and B, as shown in Fig. 2. By the 
insertion of such a bend, we are able to take up the 
expansion due to temperature rise between the two 
anchor points, and so reduce the stress and thrust 
of the pipe. In the calculations we shall consider the 
flange A fixed, as shown in Fig. 3, and determine 
the movement of flange B relatively to flange A. 
This will give the total expansion which can be taken 
up between the two anchor points A and B. It makes 
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no difference in the calculation whether the flange A 


By substituting for R, K,R,, we get 





is actually fixed or is permitted to move. -— »p3ixs3 9 9 +] . 
The deflection of any shape or bend is given by J ¥ ds = 2R,* | K,* (3 y — 2 sin y + E sin 2 y) + (KB, 
> 4 : A 
formula (3) (1 K,) cos 8}? 2(K, l K,) cos 8] sin y 
. | 9 
4 H J y? da. t sin 2 4 (a8 
El For example, for case V11, Table L., where 

We shall consider only one-half of the lyre-shaped R, Ry. Ky, 1-0. § 45 deg. 135 deg 

bend which is shown in Fig. 4 by determining sepa- 3x : ; , : , 

rately the { y? ds for are A B and then arc C B. cos Pp $ v2 sin ¥ t v¥ 2. sin 2 ¥ 

1-0. 

rust and Stress for Pipe Bends (Consisting of Arcs of Same Radius This gives 

ngents ). ; 20 »>R 3 F 3m » 5] 7.5 

4=20,(%) (®) {Pde = 2H? (8-5 a + | V3 + 1-5) = [7-6 

oo d 
3x V2 3-0) R, 39-888 R,° and Cy = 39-888 
4 (Table I, Col. 6, case VII.), and as ymax (R, R,) (1 
cos 8) R, (] K,) (] cos 6), we get for the 
a above case 
: Ymaz = (2 + V2) R, = 3-414 R,, 
R 1 y? ds ee : 
; [0-0687 + (1 K)3 and Cs R2 f 11-683 Table [., Col. 8, 
(1 ) ; “" Umez 
case VII.). 
The eighteen cases considered represent pipe bends 
a ‘ 
(7+) 
+ 

m l | rs Bers s og *| 

7 2 . Ze : € 

| | } K* K* 2K 7 

: l K) 4 ‘ 

x 
- 
(; K } hae ai 
T t “r 
Fic. 4 
4 (3-854 + K) in which both the mean curvature of the bend and the 
thrust are in the same plane. Seven cases of bends, 
consisting of an arc or arcs of the same mean radius, 
l , are tabulated in Table I. By comparing these with 
. i [ o 0687 (K 1» | " . es 
2+ K) \ * the U-bend, Case II1., we find that 
1 *| [7K 1)? + 2(K 1) *| (a) For the same thrust—Col. 7—the deflection is 
4 - 4 (1) 0-2266 times as great for the 90 deg. bend 
with the thrust acting in a direction parallel to 

” 9 a = . the face of the fixed flange—Case I. 

4 > 4K) 94 +K+s (2) 0-5 times as great for the 90 deg. bend with 
the thrust acting in a direction normal to the face 
of the fixed flange—Case IT. 

(3) Six times as great for the expansion U-bend 
Case VI. 
(4) 25-393 times as great for the lyre-shaped 
(a) f y? ds for arc A B. i] R, l cos ¥) y? bend—Case VII. 
B (bh) For the same stress —Col. 9—the deflection is 
R,? (1 2 cos Y cos* Y). ds Rd J y* ds (1) As la above. 
A (2) As 2a above. 
R.3 f (1 2 orm anal =) R.2 {3 9 sin * 3) Three times as great for the expansion 
Q ' ‘ . U-bend. 
} sin 2 y] 4) 7-436 times as great for the lyre-shaped bend. 
Taste lll Th etical Formule for Calculating the Deflection, Thrust and Stress for Pipe Bends Consisting of Square Loops Built 
I 7 7 
Up of Straight Pipes and Standard 90 deg. Bends 
H fo L? 
cu Hus rc, (2%) (#) 
4 HE] 4 s\r j 
l 2 3 4 5 6 7 
Case : y* as 
No f y? ds a “es Cr Cs 
. | - - - 
XVI K,? L K, I K,? I K,3 K," 
¥ «” 
> 
XVII - a (}K. + K,)L3 K, | 3 K K,) L8 K,? + K 3 K,? + K,) 
«| 
¥ << 
P 

XVIII [ [ Le (# + K,) L3 I $+ K,)I $+ K, (¢ + K, 

t~ 
(6) f yds forareCB. y=([R, (R, R,) cos 8] Similarly, we find that for the same stress the cases 


R, cosy. ds=R,dy f yds = R, { (R, + (R, 
R,) cos 8}? y + 2 R, [R, + (R, + R,) cos 8] sin y 
=< sin 2y a= 8 \ so that 

E Cc ‘ r 

S yds 2/f/y'ds 2 , R,* (3 5 2 sin 5 } sin 2y] 

A 
+R, {(R, + (R, + R,) cos 8} y + 2 R, [R, + (R, 
+ R,) cos 8] sin y Ke sin 2y ae by (11) 


[., II. and IIT. require the same thrust and also 
the Cases IV., V. and VI.; but in the three latter 
cases the thrust required is only half that required 
in the three former cases. We find that for the lyre- 
shaped bend the thrust is only 0-2928 times the thrust 
required for a U-bend—Case ITI. 

The theoretical expansion or deflection of a 90 deg. 
bend, a U bend and U bend can be 
graphically represented by a series of lines—Fig. 5. 
For mild steel pipes a maximum theoretical longi 
tudinal stress of 15,000 Ib. per square inch has been 


an expansion 


assumed, so that 2000 This simplifies formula 
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= 


(6), and the deflection 


d fy'ds 


is directly proportional to the outside diameter of the | summarised in Table II., where Col. 3 gives the 


pipe. 


As the difference in the outside diameter and the defiection-stress factor Cs. 


| deflection-thrust factor Cy, and Col. 4 gives the 
By introducing the 
L/R, we are able to use the simple formulz 


the expansion as a function of the bore, instead | (7) and (8) for calculating the theoretical deflection, 


done 


'thrust and stress. The values for the deflection- 


| stress factor Cs for Cases IX., X., XIV. and XV. 


To obtain the deflection for a 90 deg. bend and for have been plotted as a function of K in Figs. 6, 7, 8 
an expansion U-bend, it is necessary only to multiply | and 9 respectively, and by inserting Cs into formula 
the values obtained from the lines for a given mean | (14) we are able to obtain the theoretical safe expan- 





























(13) 
1000 . F P ‘ » 
oo bore of steel pipes is very small, we can safely plot | ratio K 
Also formula (8) becomes 
Cc R? of the outside diameter. This has been 
- 14) Fig. 5. 
1000 \@ ) ‘ beg 
R \? (> 
Aunt ) 14a) 
100 d \ 
a 4 ‘a 
For these Cases 
8 
A 
f ,a = } Guided at A and At [woe Guided a dy 
a Multiply oy 
—— . Ss 
0-5 0-2266 | 2 } 
L it i 
i 4 
S 
4 —$—$——— - 
weld 
2 
a Hae t—z 
‘ 
ee 
Z “ 
07 
0 
{ , 10 20 
“€ nee + ameter in & 
Fig ) 
and for U-bend where Cs 1-5708, we get radius and bore by 
oe ‘-R\ (10 ? (1) 0-2266 for a 90 deg. bend with thrust acting 
J 1-5708 (=) ( d ) (15) parallel to the face of the fixed flange. 


In this formula the deflection varies directly as the 
square of the mean radius of the bend, and inversely 
This formula can 


as the outside diameter of the pipe. 


f Wrought Iron 

Safe Expansion Valves for a Stres 6-7 

slg (2) 

of Bend (inches) 
Pipe (inches) 

n Direct 


Expansion o 
Theoretica 


& 


w Radius 
7] Drameter of 
a Deflection 














20 70 
-£ 
K=* 
Fig. 6 





Case. XIV 





Not Guided at A 

















40 


: »2gIr > 


2) 0-5 for a 90 deg. bend with thrust acting 


normal to the face of the fixed flange. 


(3) Two for expansion U-bend with flanges guided 
in direction of thrust. 


or Stee! Pipe 


Bends 


per 

















1-0 


J 











Guided and Supported at A 


Case. XV 


+ $$} 


Flanges Square with Pipe Lir 











Fics. 6 TO 9 


be further simplified for graphical presentation by 
‘ R 

substituting 2 : 
d, 


and we get 


(16) 


4—1-5708 (55) (10) 


so that for a constant 4 we find that the expansion 


(4) Three for expansion U-bend with flanges not 
guided in direction of thrust. 
The safe expansion values are shown for a bore up 


NS 


alr? 


to 20in., and for (*) = 3 to 5}. 


Eight cases of pipe bends, consisting of one or more | the sum of Sy? ds. 


40 


sion for a stress of 15,000 lb. per square inch. These 
Cs curves show distinctly the difference in the flexi- 
bility of Case 1X. and X. and Case XIV., where the 
flange A is not guided, and Case XV., where the flange 
A is guided. We find that for K = 4 we obtain for 
Case XIV. the value of Cs 15-29, and for Case XV. 
Cs 4-579, so that Case XIV. is 3-339 times more 
flexible than Case XV. 

Three cases of square loop bends consisting of 
straight pipes connected by standard 90 deg. bends 
have been considered, and are tabulated in Table ITI. 
Col. 6 gives the theoretical deflection-thrust factor 
Cu, and Col. 7 the theoretical deflection-stress factor 
Cs. By introducing the length factor k, we are able 
to compare these three cases by expressing Cy and 
Cs as function of ky. 

The deflection can be calculated from the following 


formule : 
H 
4= Cu { #1 )us 


4=20(%) (3) 


Fig. 10 gives the values of Cs as a function of k, 


(17) 


(18) 























( : > > 
| 
Uv i i i 
1-0 / 20 r*S 4 
K2 
Tee Exceneee Fig 10 y Bend * 


for the three cases. These Cs curves show distinctly 
the relative flexibility of these square loop bends. 

For K, = 1, the cases coincide and therefore the 
value of Cs is the same for all Table IV. 
gives the relative values of the flexibility for the same 
stress, for the three cases, for K, = 2 and 3: 


cases. 


Taste IV. 
K, = 2-0. K, = 3-0. 

Case Cs Ratio. Co Ratio. 
i th -as 6-66 2-503 15-0 4-098 
er 4-66 1-752 9-0 2-459 
XVIII 2-66 1-0 3-66 1-0 
(Il.) GRAPHICAL Metruop or DETERMINING THE 


FLEXIBILITY OF ANY Pipe BEND. 

Up till now we have only considered pipe bends 
in which the mean curvature was in one plane and 
could be defined mathematically as a function of the 
axis of thrust. We were able to express f y? ds and 
f y? ds 

Ymax 

In pipe bends in which the mean curvature is 
such that the mathematical solution of { y? ds involves 
| laborious calculations or cannot be found, the 
| graphical method is the best and only means—in the 
| second case of determining the flexibility of pipes. 
| Case A: The Whole Pipe Bend is in One Plane. 
|To determine the flexibility we divide the mean 
curvature A C B— Fig. 11—-into a number of equal 
spaces ds. From the mid-point of each space draw 
a perpendicular to the axis of thrust AB. Then 
| multiply space ds by the square of the distance y, 
which can be scaled from Fig. 11, and so determine 
The maximum distance Ymaz is 


by a simple formula. 





90 deg. bends of the same radius with tangents are | taken from*Fig. 11. 
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Case B: The Pipe Does not Lie in One Plane.— 
The flexibility can be determined by the wire model 
or graphical method. 

(a) Wire Model Method.—From the piping drawing 
make a model of wire to scale, representing the mean 


— # * — - ~ 
f ! a § 
Tre Excmcen” £ 
Fic. 11 
curvature of the pipe in space. Divide the true 


mean length of the pipe into a number of equal 
spaces ds by means of dividers, either before or after 
making the model—preferably before. Then connect 








jected in Figs. 12a, 12s, 12c, and are numbered 
0 to 35. The next step is to obtain the true normal 
distance y in space of the mid points from the axis 
AB. 

In this particular type of pipe the determination 
of the normal distance y is somewhat simple, because 
the axis A B is nearly parallel to the elevation, so 
that the true projected distance can be obtained from 
the plan and side view of the pipe. 

The method of obtaining the true distance of the 
mid points from axis A B can be best understood by 
taking, for instance, mid point No. 7. From mid 
point No. 7, Fig. 12c, draw a perpendicular line to 
axis A B in Fig. 12c. Project mid point No. 7 on toa 
plane normal to axis AB. This gives mid point 
No. 7, Fig. 12k. 

The distance of mid point 7, Fig. 12c, from P, 
Fig. 12, which is the projection of axis A B, gives 
the true perpendicular distance y. This procedure 
is followed for every mid point and all lines radiating 


20 millions of gallons of water per day. The actual 
volume held up is said to be 13,633 million gallons. 
During the year the total discharge of the River was 
233,650 million gallons, or enough to have filled the 
Reservoir about seventeen times. 

The Board did not, at first, proceed to abstract the 
whole of the 20 million gallons. Instead, it adopted a 
scheme to purify and pump a first instalment 
10 million gallons per day, and subdivided that 
instalment into two units of 5 million gallons each. 
The first unit was put into operation in July, 1923. 
In May, 1924, it was decided to proceed with Portion 
“A” of the second unit, and that part of the work was 
completed in August, 1926, and by it an additional 
5 million gallons a day were brought into service at 
the Zwartkopjes Pumping Station. The works 
comprising Portion “‘ B,’’ which were sanctioned in 
the early part of the year under review, consisted, as 
originally designed, in the installation of additional 
pumping plant at Zwartkopjes station and the laying 
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both ends of/the pipe by means of piano wire or string from P give the true perpendicular distance y, | of a pipe line from that station to the Village Pumping 


to represent the axis of thrust. Project the mid point 
of each space on to the piano wire or string by means 
of a set square, and measure this perpendicular 
distance. 

This method is not so accurate as the graphical 
method, for it is very difficult to shape the wire to 
suit the mean curvature of the pipe represented by 
the views on the drawing. 

(6) The Graphical Method.—This method involves 
a great deal more work, for it will necessitate the 
determination of a number of views. First of all, 
we must have the plan, elevation and side view, and 
in some cases also additional projected views giving 
the true projection of the pipe, so as to be able to find 
the midpoints of equal spaces. After having found 
in all three views the correct position of the mid 
points of equal spaces, we require the normal distance 
of these mid points from the axis of thrust which is 
represented by the straight line connecting the two 
pipe ends. 

The best and most accurate method of obtaining 
the normal distance of the mid points from the axis 
of thrust is to obtain a view looking along that axis, 
and to project the mid points on to a plane normal 
to this axis. Then all the normal lines will radiate 
from a point where the axis of thrust penetrates the 
plane normal to it. 

It may be of interest to state that this graphical 
method was developed for office use in the Metro- 
politan-Vickers works by the author who has analysed 
a large number of pipes by this method, and all have 
given satisfaction in operation. 

The graphical solution of an actual case is worked 
out in Fig. 12. The pipe considered connects the 
steam chest with the turbine, but it could connect 
any two points in a piping system. Fig. 12a shows 
the elevation. Fig. 12b shows the plan. Fig. 12c 
shows a side view normal to the elevation. Fig. 12p 
shows a true view of the pipe section from mid point 
No. 6 to mid point No. 11 in direction of arrow F. 
Fig. 12£ shows the mid points projected on a plane 
normal to the direction of thrust. 

To determine the flexibility of this pipe, connect 
flanges A and B which represent the ends of the pipe 
and the direction AB gives us the axis of thrust. 
Divide the true length of the pipe into thirty-five 
equal spaces of 10in. each, with 5in. at the beginning 
of pipe flange A, thus leaving 6-6in. at the end of 
pipe flange B. One could start at flange A with a 


10in. pitch and finish at flange B with a fraction of a 
pitch over. 


The mid points of the spaces are pro- 








Fig. 12p, for the corresponding mid points. 
The pipe which we have been examining for flexi- 
bility has the following particulars :— 


Bore (d) - 9in. 
Outside diameter (d,) 9fin. 
Distance of anchorage (L) 109in. 
True length of pipe (¢) 361 - 6in. 


600 deg. Fah 
74 deg. Fah. 
526 deg. Fah. 
99 -2in.* 

6 


Initial steam temperature (¢,) 
Room temperature (f,) 
Temperature rise (¢, —t,) 
Moment of inertia (I) 


Coefficient of expansion (a) 


106 

Modulus of elasticity (E) 30 - 10® Ib. /sq. in. 
Actual expansion due to temperature 

rise (4) ; ‘ : 0: 344in. 
J y* ds (graphical method, Fig. 12) 61-7104 104 in.* 
Ymaz (at mid-point No. 23, Fig. 12) 54in. 
J y" — 1-1409 10* sq. in. 
Y maz 
Theoretical longitudinal bending 
stress due to expansion (Formula 5a) 4352 Ib. per sq. im. 


= 1-943 ton/sq. in. 
1658 Ib. = 0-740 ton 


(To be continued.) 


Theoretical thrust (Formula 4).. 








Rand Water Board—Annual Report. 


Tue Report of the Rand Water Board to the 
Minister of Public Health of the Union of South Africa 
for the year ended March 31st last, a copy of which 
reached us recently, affords some interesting reading. 
It contains, first of all, the general report of the 
Board, which is signed by the Board’s Secretary and 
Treasurer, and is accompanied by numerous balance 
sheets and accounts; then the Auditor’s report, 
which is followed by the Chief Engineer's report, and 
a collection of Statistical Appendices. 

It appears that, including an additional area of 
18-5 square miles, which was taken in during the year 
under the review, the total area within the Board’s 
‘“* Limits of Supply,’’ now amounts to 1811-5 square 
miles, and it includes the Magisterial Districts of 
Johannesburg, Germiston, Boksburg, Benoni, 
Springs, Krugersdorp, the Municipality of Nigel, and 
the mining property of the Sub-Nigel, Ltd. 

Our readers will remember that the major portion 
of the Board’s available supply is derived from the 
Vaal River, across which a barrage—sanctioned in 
March, 1916, and completed in December, 1922—was 
constructed. The amount of water impounded by the 
structure is sufficient to afford a continuous supply of 


Station—Johannesburg—capable of delivering into 
the Board’s central distribution system—against a 
head of 1000ft.—the extra 5 million gallons a day 
obtained from the Vaal. The scheme as finally 
determined upon provides for—over and above the 
works already enumerated—the extension of the pipe 
line from the Village Pumping Station to the Johannes- 
burg Municipality’s High Service Reservoir at Yeoville 
and for the alteration in the design of the pumping 
plant at Zwartkopjes so as to make it capable of 
delivering the 5 million gallons a day direct into the 
Yeoville reservoir. 

The revised scheme is explained in outline by the 
Chief Engineer, Mr. C. E. Mason, M.I. Mech. E.. 
M.I.E.E. Briefly described, it comprises (a) the lay- 
ing of a 22in. to 24in. pipe line, approximately 124 
miles in length, from Zwartkopjes Pumping Station 
to Yeoville Reservoir ; (6) the installation at Zwart- 
kopjes of one travelling crane, a new steam boiler 
with superheater and mechanical stoker, a coal 
elevator and coal chutes, and two turbo-centrifugal 
pumps, each capable of raising, under normal load 
conditions, about 5} million gallons of water against 
a head of 1175ft. The pipe line consists of 22in. 
diameter welded, spigot, and socket steel pipes, 
varying in thickness from jin. to }in., as far as the 
Forest Hill Reservoir, a distance of 33,000ft. These 
pipes were manufactured by the Mannesmann Tube 
Company, of Dusseldorf. The portion between 
Forest Hill Reservoir and the Yeoville Reservoir 
comprises 33,000ft. of 24in. diameter, }in. thick, 
welded spigot and socket pipes, which were manu- 
factured by the South Durham Iron and Steel Com- 
pany, Ltd., of West Hartlepool. The type of joint 
used has a slip of 8}in. in the case of the 22in. pipes, 
and of 9in. in the case of the 24in. pipes. The jointing 
lead is held in position by means of a gland ring anc 
flanges bolted together. The whole of the 
pipe line is wrapped with bituminised hessian. 

The two turbo-centrifugal pumping sets comprise 
Pulsometer five-stage pumps, driven through gearing, 
made by David Brown and Sons, Ltd., by Belliss 
and Morcom steam turbines. The condensers, each 
of which has a cooling surface of 3500 square feet, 
were also made by the last-named firm. The new 
boiler, which was supplied by Babcock and Wilcox, 
has a heating surface of 5670 square feet, and is 
designed to evaporate 20,000 Ib. of water per hour at a 
pressure of 180 lb. per square inch. In conjunction 


loose 


with the boiler an additional bucket-type elevator, 
capable of handling 4} tons of coal per hour, has been 



























supplied by the New Conveyor Company, Ltd. The 
pre-existing crane track was extended, and a Herbert 
Morris travelling crane, capable of lifting a load of 
20,000 Ib., has been erected. 

The addition of the two new pumping sets neces- 
sitated the extension of the original engine-house, a 
basement, 47ft. long in reinforced concrete, having 
to be added. The excavation for the pipe line was 
begun at the end of October, 1927. The principal 
portion of this work, together with the transport of 
contract. Work 


the pipes, was carried out under 
however, partly 


within Johannesburg itself was, 
carried out departmentally. 
The various contracts for the supply of the necessary 
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the elasticity reasonably necessary to ensure the 
distribution, throughout its wide area, of the total 
available supply of approximately 20 million gallons 
a day. 

CONSUMPTION OF WATER. 

The consumption of water is steadily increasing. 
During the year ended March 3lst last the sales 
averaged 14-82 million gallons a day, which repre- 
sented an increase of 1-13 million gallons over the 
highest daily quantity previously recorded, namely, 
13-69 million gallons a day for the year ended March 
3Ist, 1927. The daily consumption during the year 
under review varied between a maximum of 17-92 


and (d) by other consumers. The general upward 
trend of the curves will be observed, but it will be 
seen that while, during the year, the municipalities, 
mines and railways showed an increase, “ other con- 
sumers ’’ showed a slight decrease in consumption. 
Still another curve shows the tonnages of ore milled 
by the mining industry, which, of course, have an 


effect on the demand for water. During the year 
under review there was a slight decrease in this 
figure. 


Water RAISED AND SOLD. 


A total quantity of 5,635,073,000 gallons of water 
was raised during the year. That figure represents 































































































plant were given out in September of last year, and million gallons—October 3rd—and a minimum of an increase of 432 million gallons, as compared with 
satisfactory progress had been made with the scheme 10-36 million gallons—April 12th and December the volume raised during the year ended March 3lst, 
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by the end of the financial year. According to the 
Report, it was anticipated that the laying of the 
22in. diameter pipe line from Zwartkopjes pumping 
station to the Board’s Forest Hill Reservoir would 
be completed in June last, and that the 24in. diameter 
main from that reservoir to the Yeoville Reservoir 
would be available about two months later, so that, 
by now, it may be in service. It was expected, too, 
that about this time the additional pumping plant at 
Zwartkopjes would be ready to operate. The cost of 
the revised scheme is estimated at £165,000. 
PARTICULARS OF SUPPLY. 

Throughout the year the quantity of potable water 
available from the Board’s various sources of supply 
remained constant at 20} million gallons a day. During 
that period, however, the demand did not neces- 
sitate those sources being drawn upon beyond an 
average of 15-4 million gallons a day, made up as 
follows : 

Average daily 
quantity pumped 
(million gallons). 


Source of supply. 


Vaal River - os ° . . oe 8-70 
Klip River Valley (bore-holes 
Zwartkopjes Area 7 ta. oa o- 2 
Zuurbekom Area ai . 4°44 
New Doorfontein (bore-holes) -. 0-06 
Tctal (average per dien 15-40 


: 

At the present time that quantity represents rather 
more than the full normal capacity of the Board’s 
distribution system, though under certain conditions 
the demands from consumers can be met, for short 
periods, up to about 17 million gallons a day. During 
the current year, however, with the completion of 
Portion “‘B”’ of the Second Unit and of alterations 
which are now being effected to certain of the pipe 
lines serving the East Rand area, the position will be 
considerably modified. The Board will then have a 


well-balanced system of pipe lines and service reser- 
voirs, interconnected at various points and possessing 


ANNUAL CONSLUMPTIONS OF WATER 


I8th. The growth in demand during the last seven 
vears and the variation in daily consumption are 
shown in the following table : 


Variation in daily consumption, 
million gallons. 


Average daily 
quantity sup- 
plied to all 
consumers, 
million gallons 


Year 
ended 
March 3lst 


Maximum Minimum, 


1922 10-88 13-69 8-40 
1923 11-37 13-42 9-15 
1924 12-02 16-09 8-50 
1925 12-19 14-77 10-00 
1926 12-60 16-76 9-23 
1927 13-69 17-73 9-06 
1928 14-82 17-92 10-36 


The rapidity of the increase in the average daily 
quantity supplied during the last two years is par- 
ticularly noticeable. 

During the period covered by the table the popula- 


| tion within the “ Limits of Supply ” did not increase 


to anything approaching a comparable extent. In 
1921 the number of persons in the area was 576,580, 
made up of 246,050 Europeans and 330,530 non- 
Europeans. According to the latest figures available 
275,484 Europeans and 342,157 non-Europeans, a 
total of 617,641, are now supplied. It is possible that 
this total is slightly below the actual figure—though 
the difference is not likely to be very great—for the 
latest figures available for the European population 
are those of the 1926 census. In any case, however, 
the increase is not in any way proportional to the 
increase in consumption. 

While on this subject, attention may be drawn to 
the curves shown in Fig. 1, which is reproduced 
from the Report of the Chief Engineer. The graph 
indicates by means of different types of line, the total 
annual quantity of water sold from March, 1905, 
to March, 1928, as well as the quantities taken—(a) 


Fic. 2 PUMPING, MAINTENANCE AND ADMINISTRATION COSTS. 


1927. The quantity of water actually sold during the 
year was 5,424,179,100 gallons, as compared with 
4,996,300,454 gallons during the year 1926-27. The 
difference between the quantity raised and the quan- 
tity sold is accounted for by unavoidable waste, water 
used by the Board for its own purposes, and for scour- 
ing and generally cleaning the mains. *‘‘ Unavoidable 
waste,” which includes leakage, represents appa- 
rently about 2 per cent. of the total. The loss of water 
due to leakage is given as being 1-431 per cent., which, 
it is remarked, compares very favourably with past 
experience of the Board in this respect. During the 
last nineteen years of the Board’s operations, the 
loss of water from this cause averaged 4-687 per cent. 
per annum, the highest figure being for the year 
1909-10, when the percentage was 9-818. 
RESERVOIRS. 

The Board has eight service reservoirs, with a total 
capacity of 30-68 million gallons. Two of them, with 
capacities of 12-5 and 5-0 million gallons respectively, 
are at the Zwartkopjes and Vereeniging pumping 
stations. Of the others, that known as Forest Hill, 
which has a capacity of 5-0 million gallons, is the 
None of the others contain more than 2-5 
million gallons. In addition to those owned by the 
Board, there are. in the area, four other reservoirs 
which are under the control of the Johannesburg 
Municipality. They are as follows : 


largest. 


Capacity, 


Reservoir. million gallons. 
Brixton 26 
Berea -960 
Yeoville ig 3-906 
Yeoville (New 10-239 

Total 16-373 


SuppPLy TO JOHANNESBURG. 
With the exception of sundry supplies passing 
direct from the Board’s mains into the municipal 


by municipalities ; (6) by mines; (c) by Railways; reticulation system—the volume of which is stated 
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to be insignificant—-the water requirements of the | further item—the effect of electrical disturbances on 
Johannesburg Municipality are delivered in bulk | transmission lines. The bore-holes in the Zwart- 
into the latter’s service reservoirs at Yeoville, Berea, |kopjes and Zuurbekom areas of the Klip River 
and Brixton. By far the most important of these | Valley are electrically operated, and during the year 
bulk supplies is that delivered into the Yeoville | the policy of shutting down the electrical plant, during 
Reservoir, which takes about 75 per cent. of the total | thunderstorms, as a precautionary measure against 
requirements. damage to the plant and machinery by lightning, was 

At present, the supply to Yeoville reservoir is | followed as usual. The Zuurbekom plant was shut 
pumped, in the first instance, as part of the supply | down on twenty-four occasions, for a total period of 
to the Board’s consumers generally, from Zwartkopjes | eighty-five hours, and damage to the extent of 
station to Forest Hill Reservoir, whence it gravitates | £51 lls. 9d. was done to the plant. The Zwart- 
to the Village Pumping Station, a drop of 172ft.| kopjes bore-hole transmission lines were shut down 
At that point the Municipality’s requirements for | on 124 occasions for a total of 256 hours, and damage 
Yeoville are withdrawn from the general supply and | only to the extent of £7 10s. was done to the plant. 
pumped into the Yeoville Reservoir, a lift of 235ft.| During the previous year the total number of inter- 
The pumping plant at the Village Station, as well as | ruptions was 111, covering a total period of 377 hours, 
an auxiliary plant at End Street Depdt, are operated | and damage to the extent of £53 16s. 9d. was done 
and maintained by the Board for the sole purpose of | to the plant. 
raising water into Yeoville Reservoir. Under these 
conditions, the Board derives little or no benefit, in 
connection with the supply to the Municipality, 
from the increased gravitational head available 
Forest Hill. 

The question of how best to dispose of this dis 


Is 








at 


American Engineering News. 


Hydro-electric Automatic Control. 


The largest hydro-electric plant having auto- 
matic control—it has a capacity of 100,000 kilowatts- 
is the new station at the Louisville Dam on the Ohio River, 
which requires only two attendants. There are eight 
vertical-shaft generators of 12,550 kVA capacity, with 


ability has been under consideration for some time 
In February, 1926, a Sub-committee of the Board was 
uppointed to investigate the matter, the object being 
to secure, by means of a re-arrangerent of the points 
of delivery of water to the Municipality, that the 
inaximum possible use was made of the gravitational 
* head ”’ from Forest Hill Reservoir, which, if brought 
about, would have the effect of very materially reduc- 
ing the pumping costs of the Board. 

Without going into details concerning the dis- 
cussions which took place between this Sub-committee 
and the Municipality, it may be said that while certain 
points were left in abeyance for decision later, an 
ent was come to whereby, as and 


14,000 stepped up to 66,000 volts for transmission. Instead 
of the usual switchboard there are individual control panels, 
arranged in small cabins near each generator. Each cabin 


heated bearings and other conditions. A generator cannot 
be connected to its bus-bar until proper electrical con- 
ditions exist. As the load demand increases, the operator 
at a central desk signals his assistant to start another 
machine. With the pressing of a button at the cabin 


amicable arrange: 
when the necessary alterations to mains, &c., can be 
effected, the water supply to portions of the central, 
northern, and southern areas of Johannesburg, which 
is at present drawn from the Municipality’s Yeoville 
Reservoir, will be effected under the gravitational 
head of the Board’s Forest Hill Reservoir. The re- 
arrangement of the points of delivery, involved by 
this settlernent, cannot become operative until after 
the completion of Portion “B” of the Second Unit of 
the Vaal River scheme, which, as explained above, is 
When it does become opera- 


action, and the automatic control devices become opera- 
tive. With the fluctuating level of the Ohio River the 
head varies from zero to nearly 40ft., while the minimum 
operating head is %ft. For about three months of the 
year the station is shut down on account of the low head 
due to high water in the river. The station, at one end 
of a dam nearly a mile in length, measures 600ft. by 40ft., 
and on account of the flood water conditions its windows 
are 25ft. above the floor of the generating room. 

now being carried out. 
tive, however, an appreciable reduction in the cost of 
water supply will result ; indeed, the Board estimates 
the saving at about £8000 per annurn. 


Suburban Electrification. 


Work 
Revere 


now the 


Beach 


in progress for electrifying 
Boston, and Lynn Railroad, a 


CHARGES AND Costs 
in the surnmer, as the line extends to a popular coast resort. 


\s from April Ist, 1927. the uniform rate chargeable It is a double-track line of 3ft. gauge, one of the few re- 


to all consumers was reduced from 8d. to 7}d. pet maining narrow-gauge lines in the country. It does not 
1000) gallons In addition, there are certain other | enter the city, but operates a steam ferry service between 
statutory special rates which are chargeable in | Boston and the railway terminus at East Boston. Power 
addition to the uniform rate. Thus, gold-producing | will be purchased and will be distributed from three sub- 


stations, two of which will be of the automatic type with 
1000-kilowatt synchronous converters. The third will 
be a portable sub-station with 1000-kilowatt manually- 
controlled converter. Overhead distribution will be used, 
with a 600-volt catenary trolley line. The multiple unit 
system will be used for the trains, each passenger car 
having two 600-volt motors of 60 H.P. The work or 
company cars will have four motors of the same type. 
Trains will have the electro-pneumatic brake system. 
This equipment is being applied to the existing passenger 
cars, but additional cars will also be purchased. In con- 
nection with this change, improvements will be made to 
the line and stations, the latter being equipped with electric 
turnstiles. 
motives and six-car trains are operated at intervals of 
five to ten minutes during the busy hours. 


mines pay a special rate of 7$d. per 1000 gallons, while 
consumers other than municipalities, gold-producing 
mines, and the Railway Administration pay a special 
rate of 22)d. per 1000 gallons. 

The question of costs is graphically illustrated in 
Fig. 2, also reproduced from the Report, which covers 
the years from 1905 to date. The various curves show 

(a) the total cost of pumping ; (6) the cost in pence 
per 1000 gallons ; (c) the total cost of maintenance ; 
and (d) the cost of maintenance in pence per 1000 
gallons. The total cost per 1000 gallons, based on the 
quantity of water sold, was 6-892d., as compared with 
7:592d. during the previous year, while the cost for 
pumping and maintenance only, on the same basis, 
was 4°8203d., as compared with 3523d., for the 
previous year. The cost of water per 1000 gallons 
raised 100ft. during the year was 0-2053d., as com 


Machinery in Coal Mining. 


In a study of mechanisation of coal mines by the 


pared with 0-2194d. during the previous year—a : - 
. 2 * . Mining Congress more than sixty cases where coal loading 
decrease of 0-0142d., or some 6} per cent. . : 
In th ti t “ge todd th , at the face is done by mechanical loaders, scrapers and 
7 n this connection 1t may be remarked that the | conveyors, have been inspected. They include both long- 
Board is fortunate in having to pay considerably | face and room-and-pillar mines, in both anthracite and 


less for its coal than do the water undertakings of 
this country. The price it pays for coal is based on 
the evaporative duty of the fuel. For the period under 
review the price paid averaged 6s. 11-16d. per ton, 
as compared with 8s. 5-56d. per ton paid in the pre- 
year, a of 18-40d. per ton. The 
decrease is explained as being due, principally, to the 
lower calorific value of the coal delivered during the 
greater portion of the year recently concluded. The 
total tonnage of coal delivered for use in the various | 2 per cent. of the total number of mines in operation 
stations of the Board during the year was 78,526 | while more than 10,000,000 tons of bituminous coal were 
tons, as compared with 63,299 tons during the pre- | thus loaded, or about 2 per cent. of the total production. 
vious year—a net increase of 15,227 tons. The total | However, of 7200 mines many were only small producers, 
cost of the coal delivered at the adjacent railway | 94 bout 1660 mines produced 80 per cent. of the output, 
je 1 ay * ‘ 
stations or sidings for use at the pumping stations | °° ee meatey 5 gue Gi. of She Siee Senne: wees Seas 
rare : ~ onl tony “~s*S | mechanical loading in some form. No figures for 1927 
was £27,209, as compared with £26,786 in the previous | are available, but in the report it is estimated that in April, 
year. The cost of haulage over sidings and the trans- | 1928, the mines equipped with mechanical loaders, scrapers 
port from the railway stations to the different pumping | and conveyors, were producing at the rate of nearly | 
stations was £2212, or 6-76d. per ton, which is 0-65 


18,000,000 tons per year in this way, or 3 per cent. of the | 
of a penny per ton less than last year. The total cost | total annual production. 

of the coal delivered to the bunkers during the year 

was, therefore, £29,421, as compared with a total of 
£28,742 during the previous year. This represents | 
an average of 7s. 5-92d. per ton delivered, as com- 
pared with 9s. 0-97d. per ton last year, which means 
that there was a saving of approximately Is. 7-05d. 
per ton. 


bituminous coal, and they show a wide diversity in mining 
methods, seam conditions and height of coal. 
study has now been started to cover mining operations 
which have been completely mechanised, and to show how 
the inside and outside operations are co-ordinated into 
one operating unit, of which mechanical loading is an 
integral part. There is a number of mines which have 
developed to this extent. A record prepared by the United | 
States Bureau of Mines shows that in 1926 there were 


164 mines using mechanical loading equipment, or about 


vious decr ase 


Lignite Fuel for Central Station. 


An electric power station of 80,000 kilowatts | 
capacity at Trinidad, Texas, is using as fuel a pulverised | 
Texas lignite of 7000 B.Th.U. per pound, averaging 35-93 
per cent. fixed carbon, 21-10 per cent. volatile matter, 
33-73 per cent. moisture, 0-48 per cent. sulphur, and 
9-12 per cent. ash. Tests made with mechanical stokers 
and pulverised fuel led to the adoption of the latter. The 
water-tube boilers of 18,756 square feet heating surface 
are of the cross drum, sectional-header type, with super- 


ELECTRICAL DISTURBANCES. 


The Report contains a large amount of additional | 
information, but we can only afford space for one! 


space for two more, operating on a terminal voltage of | 


also contains relay mechanisms for starting and stopping, | 
as well as equipment to provide against excessive speed, | 


of this machine the gate operating mechanism is put in | 


15-mile | 
suburban line at Boston, with heavy traffic, particularly | 


At present there are twenty-eight steam loco- | 


Another | 


| parcels, 


|of under £16,000. 


| would amount to £5274. 


| heaters designed for 425 lb. steam pressure and 750 deg 
temperature at the superheater outlet. Lignite from the 
mines is delivered in 50-ton drop-bottom railway trucks, 
which are shunted by a storage-battery locomotive and 
drop the fuel into a hopper between the rails, from which 
it is carried to the crushers by apron conveyors having 
magnetic pulleys on the head shafts to remove any tramp 
iron or scrap. The product of the crushing rolls is elevated 
to the top of the building and carried by belt conveyors 
to weighing hoppers, from which it goes to storage or direct 
to the bunkers, beneath which are the steam-heated dryers 
and below these again the pulverising mills. An induced 
draught from fans carries the fine product to cyclone 
separators on the top floor, whence it goes to bunkers 
| feeding helical conveyors, and is blown down vertically 
|into the furnaces. Each boiler has twelve burners 
Crushed lignite in the stock-yard is spread in layers 2ft 
thick, levelled by a tractor with plow and then packed 
by rolling. This method has stopped heating and spon- 
taneous combustion in the 18,000-ton stock pile. 


| 
| 
} 
| 


Power Transmission in Textile Mills. 


At a meeting of engineers of textile mills the 
| question of rope drives was considered, and it was stated 
that the ropes should be put on tight and allowed to 
stretch, so that as the slack increased so also did the are 
of contact and the efficiency of the drive was thus improved 
| Spliced rope is generally preferred, but coupled rope is 
satisfactory for short drives where the coupling makes it 
| easier to twist the rope when it slacks. Both tallow and 
| fish oil are approved for dressing the ropes, but rope treated 
with graphite was said to stretch too much, so that it 
became too small to give good contact in the grooves 
While speed of shafting must be left largely to local con 
ditions, 300 revolutions was considered an average maximum 
speed. Higher speeds are likely to cause vibration and 
wear. Compression couplings are good for small shaft 
with light drives, but there is a preference for flanged and 
| keyed couplings on heavy drives. While cast iron pulleys 
have many advocates, the advantage of steel pulleys in 
lightness and consequent less dead load was generally 
}admitted. There is little difficulty with belts slipping 
|or with keeping split steel pulleys tight on the shaft 
Crossed belts are undesirable on short drives or with great 
difference in size of pulleys. In both cases the tendency 
is to throw the crossed place in the belt so close as to cause 
excessive friction and wear. Shafting should be over the 
centre lines of alleys, with two rows of machines driven 
from each line of shafting. This is generally preferable 
to having one line for each row of machines. 











SIXTY YEARS AGO. 


In the sumumer of 1868 considerable indignation wa 
aroused in the public breast by the action of the railway 
companies over the question of fares in the London area 
| What excuse was given for raising the fares we do not 
know, but it may interest the modern generation to learn 
how its forefathers met or attempted to meet the imposi 
tion. In our issue of August l4th, 1868, we recorded that 
an indignation meeting had been held at Penge, and that 
it had been “‘ numerously attended by some of the most 
| influential inhabitants as also by the working classes 
The meeting passed resolutions pledging those present 
to use the railways as little as possible, to travel third 
class only, to encourage and assist the establishment of 
omnibus services, and to withhold support from any candi 
date for Parliament who was not prepared to deal with 
the question of the railways. The construction of 
independent line from London to Brighton was earnestly 
advocated, and one gentleman offered to subscribe £1000) 
as a start in taking up shares. It would appear that tl 
| companies’ action went far to defeat what was presumably 
| its aim, the attainment of an increased revenue. Else 

| where in the samme issue we recorded that during the “* past 
week,’’ with the increased fares in operation, the returns 
| of the South-Eastern Railway showed an increase of little 
| more than £100, while those of the Brighton line showed 
actually a decrease of nearly £300. The whole ques 
| tion of transport in and about London was at that time 
engaging much serious attention. Many schemes were 
| afoot for the improvement of transit facilities, but nearly 
all of them failed to mature. One such scheme was that 
of Mr. P. W. Barlow, jun., and the Tower Subway Com 
|}pany. According to a note in the issue quoted above, 
Mr. Barlow and his company proposed to establish an 
omnibus tunnel under the Thames between Tower Hil! 
and Southwark for the conveyance of passengers and 
The omnibuses were to run on rails and wer 
to be raised to the surface at each end by means of 
hydraulic lifts. The company had received its Act 
Incorporation and estimated that it could have the tunnel 
ready for use in cight months’ time, at an expenditure 
It was calculated that the journey 
through the tunne! would take about three minutes, and 
that at 2d. per head the annual revenue from its working 
The expenses, including interest 
at 6 per cent., were estimated at £1400 a year. The 
omnibuses were to be constructed of steel plates, and the 
rails were also to be of steel. Great attention was to b 
paid to the accuracy of construction “in order that 
smoothness of motion hitherto unattained might be errived 
at.” 
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fut Lake Superior Corporation, m pursuance oi it 

policy of expansion, will-erect extensive new coal and ore 
docks at Michipicoten Harbour, at an estimated cost of 
500,000 dollars, and is dismantling the present docks in 
preparation for the work. The company’s plans embrace 
the opening up ot iron ore deposits in the district, where the 
Algoma Steel Corporation, one of its subsidiaries, owns the 
Helen Mine, estimated to contain 100,000,000 tons of 
siderite iron ore. This ore will be treated at the Algoma 
Steel Mill by a process which the company has succeeded 
in perfecting, and will take the place of the ore now 
imported from the United States, 
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COKE OVEN PLANT AT PARKGATE, ROTHERHAM 


(For description see opposite page) 


BIRD'S EYE VIEW OF THE SOUTH YORKSHIRE CHEMICAL WORKS’ COKE OVEN PLANT 


Fic. 2—COKE OVEN BATTERY WITH TEMPORARY ROOF REMOVED 
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A Modern Coke Oven Plant. 


No. IL 
Ont of the most modern coke oven plants ol my 
considerable size to be set to work in this country is 
that of the South Yorkshire Chemica! Works, Ltd., 


at Parkgate, near Rotherham. It COM pPTrises & battery 
of sixty Semet Solvay ovens, capable of carbonising 
6000 tons of coal a week, with elaborate coal and coke- 
handling machinery, a complete by-products recovery 
Below 


illustrate the more important parts of the equipment, 


plant end a power-house we describe and 


which is largely modelled on American practice, but 
has been made, almost without exception, in England. 
We have spent several days in the works, and in our 
account follow an itinerary which ran parellel, as 
far as was possible, with the flow of the meterials. 


Before going on to describe the plant, it mey be as 









Fic. 3 


coal washery and also the coal service bunker for the 
new ¢ oke ovens 

The line drawing -Fig. 4 is a plan of the complete 
plant. Although the illustrations just mentioned 
show the general physical arrangement of the plant, 
it will, perhaps, be more convenient for the purposes 
of description to follow the process with the aid of 
the diagrammatic “ flow sheet,’ on page 170. 

There are two sources of coal supply for the plant, 
one from the existing washery of the old works and 
the other directly from the railway siding. 
ing the washery, it is unnecessary to enlarge here ; 
it is sufficient to say that the coal is supplied, as far 
as possible, free from incombustible meterial. From 
the washery the coal arrives at the service bunkers by 
belt housed in the overhead 
which shows so prominently in Fig. 3. 


Concern- 


means of a 


gangway 


conveyor 


This conveyor, like most of the others in the factory, 
was built by the Fraser and Chalmers Engineering 
Works of the General Electric Company, and is 307ft. 
long. 


It is of the Robins rubber-covered type, and 
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Fic. 4 PLAN OF THE PARKGATE COKE OVEN PLANT 


well to pomt out that one of the first impressions of a 
visitor on entering the works is that there is an absence 
of arduous work for the men and that everything is 
carried on in an orderly and deliberate fashion, while 


there is a remarkable absence of dirt and smoke. 


\ generel impression of the appearance of the 
works may be gained from the engravings, Figs. 1 
and 3. the former of which shows on the leit the coke 
ovens and their stack. It should be pointed out, 
however, that the photograph was taken immediately 
after the completion of the construction, during which 


the ovens were roofed over as a protection against 
rain, and that this roof has since been removed, as 
shown in Fig. 2. In the foreground there are the 


coke conveyors and sidings; in the centre are the 
gas holder, cooling towers, scrubbers, power-house, 
&c.; while on the right there is the by-product 
recovery plant. The view given in Fig. 3 was taken 
from the railway siding, and shows prominently the 
connection of the conveyor arriving from the existing 





is 20in. wide. The linear speed is 350/ft. per minute, 
which gives a capacity of 100 tons of coal per hour. 
The conveyor is carried by a bridge, which rises from 
the washery to the bunker through a height of just 
over 58ft., and is supported by two intermediate 
towers. It will be readily imagined that the scaffold 
which was erected for the construction of this bridge 
was a formidable affair, and we can vouch for that 
fact from personal inspection. The belt itself 
stepped ply canvas with four plies in the centre and 
five at the edges, with jin. covering of rubber. The 
motor driving this conveyor is of 20 horse-power. 
The alternative supply of coal is taken from the 
railway sidings, from which it is dumped into an 
underground hopper for delivery to the elevator shown 
in Fig. 5, built by the McLellan Engineering Company, 
Ltd. This elevator is, by the way, noteworthy on 
account of the height to which its burden has to be 
delivered, a matter of 149ft. from the boot to the 
top tumblers, while it has a capacity of 90 tons per 
hour. The elevator receives the coal from the pit 
already alluded to underneath the railway siding 


is of 





Between the bottom of the pit and the elevator boot 
there is a power driven automatic rotary feed which 
The 
and are made of mild steel 


gives a regular supply of coal to the buckets. 
buckets are 2ft. 9in. wide, 
plates and angles. The links are made up of a number 
of thicknesses of 3in. by jin. mild the total 
thickness being Il}in.—-which are together 
by ljin. diameter stee! spindles 
renewable rubbing are attached 
longitudinal angles fixed to the of the 
plates. The tumblers are hexagonal in shape, are of 
mild steel, and are fitted with cast steel driving horns 
The whole of the elevator with in. 
steel plating, and this casing is fitted with a number 
of inspection doors which are easily aa cessible irom 
stairways on either side of the structure. It is operated 
by a motor of 40 B.H.P., and the linear speed of the 
chain is approximately 86ft. per minute. 

This elevator and the conveyor from the washery 
deliver horizontal conveyor, also by the 
McLellan Engineering Compauy, Ltd., reaching across 
the top of the bunker. This conveyor has a length 
of 50ft. between the centres and is 3ft. It is 


steel 
joined 
The links 


rest on 


pieces, which to 


inside side 


encased 


Is 


on to a 


wide. 











ELEVATOR 


Fic. 5—-COAL 


of the simple scraper type, 
through which the 
bunker below. 

There are two tracks of railway siding to serve the 
boot of the elevator, and its hopper has a capacity 
of By arranging the sequence of arrival 
of the railway wagons, a thorough mixture of two o1 
more kinds of slack may be made. Apart from giving 
a double assurance of the continuity of the supply ot 
coal to the plant, this arrangement has the merit 
that mixed 
running the elevator and the conveyor at the same 
time. 

The service bunker, Figs. 3 and 5, is a comparatively 
plain structure of reinforced concrete apable of hold 
ing 2000 tons of coal. It measures 57ft 34ft. by 
6lft. high inside, the height of the conveyor floor 
from the ground being L11lft. It was constructed by 
W. and J. Sykes, of Middlesbrough, to the design of 
the British Reinforced Concrete Company. At the 
bottom it is provided with twelve outlets, in groups 
of four abreast, for the delivery of the coal to the 
charging machine, which conveys it to the individual 
coke ovens. The space between the supporting 
columns below the top level of the avens is provided 


and has several openings 


coal can be dropped into the 


50 tons. 


by 


two classes of coal can be readily 


by 
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London, and one of them is illustrated in Fig. 6. 
The coal is charged into the ovens through four 














The clischarge from the hoppers Is con 
which is con- 


travelling. 
trolled by underhung gates, 
nected with a lever in the cab and is very easily 
operated. 


two floors forming rooms for a store and a 
each of 


** larries, 














Fic. 6-COAL DISCHARGING “LARRY ™’ 


In this connection, we learned that there is quite vn 


other is kept as a stand-by. These larries were 
supplied by the Wellman Smith Owen Corporation, art in the charging of these coke ovens, but that few 
Ltd., of Victoria Station House, Victoria-street, operators follow the same process. The requirement 


is, of course, to fill the oven with as even a top surface 


as possible. It does not do to discharge the hopper “ 











}; oven 


the 





openings in their tops, and the larry is fitted with four 
hoppers with outlets below corresponding with the 


is 620 cubic feet. 


Fic. 7 -SECTIONS OF COKE OVENS 


of the larry one after the other, as this would result 
in the coal banking up at one end. So it is necessary 
that the gates should work easily and allow the man 
to distribute the charge properly. The larry runs on 
four double-flanged wheels, two of which are drivers. 


The total capacity of the hoppers 
The hoppers, as will be seen from 
excentric bottoms, 


openings. 


engraving, have conical 
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oe come ccemece one coed 
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€. 





whicl 
| ing openings, and yet allow sufficient gangway between 
the two hoppers in the middle for the attendant to 


walk 
| top, 
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FIG. 8 OVENS WITH CHARGING AND DISCHARGING MACHINERY 


1 bring their outlets into register with the charg- | The rails are spaced 14ft. apart and the travelling 
speed is from 250ft. to 300ft. per minute. The ele 
trical control gear of the travelling motor is of the 
contactor type, so that even if the attendant throw 


from side to side and get a full view of the battery 
over the controller immediately to the full-on position, 


regardless of the direction in which he may be 
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no harm can come to the motor. It is hardly neces 
sary to mention that the hoppers are filled with coal 
from appropriately arranged outlets from the main 
bunker, which can be conveniently manipulated from 
the walkway of the larry. When the larry is travelling 
a gong is sounded automatically to 
working on the oven tops of its approach. 

The ovens were constructed by the Semet Solvay 
and Piette Coke Oven Company, Ltd., of 155, Norfolk 
<treet, Sheffield, and are built of Consett silica bricks 
throughout. In Figs. 7 and 8 we reproduce sections 
howing the of the ovens and their 
assembly with the immediately adjacent machinery, 


warh enyone 


construction 





one cycle the fresh air is supplied to the left-hand 
pair of main flues, passes through the regenerator, 
and enters the top horizontal flue to support the 
combustion of the gas in the heating flues as it travels 
downward to the regenerators and away by the main 
flues on the right to the stack. During the next cycle, 
the air goes in on the right, through the hot brick- 
work of the regenerators, upward through the heating 
flues and down a side passage to the other half of the 
regenerator, whence it escapes by the main flues that 
previously supplied fresh air. 

The reversal of flow is effected at 15-minute intervals 
stack. Two of 


by three dampers near the chimney 











Fic. 9 CHARGING SIDE OF COKE OVENS 


while Figs. 9 and 10 give a general impression of the 


two sides of the battery 


Each of the ovens -there are sixty all told-—-is 
Llft. Jin. high by 36ft. between the linings of the doors, 
and has a mean width of Ift. 6in that is to say, 
they taper from lft. 5in. at one end to Ift. Jin. at 


the other 
hetween the centres, which gives space for a division 
wall about I8in. thick, independently of the linings 
containing the heating flues The result is that should 
any one oven have to be opened tor investigation or 


They are spaced at a distance of 5ft. 34in. 
: } 2 


repair, that oven alone can be put out of commission 


these dampers control the connections of the pairs 
of main flues with the stack, while the third regulates 
the admission of fresh air. This air can, if necessary, 
Keith Blackman fan driven by a 
124 H.P. motor, but the natural draught is generally 
sufficient to supply all the air required. The dampers 
are operate d by a motor under the influence of time- 
controlled At the appointed intervals 
this motor reverses the dampers, and the fact that the 
has effected indicated at several 
places about the works by means of coloured lamps. 
Should, however, any mishap occur to prevent the 


be supplied by a 


switches 


reversal been 


and can be cooled down sufficiently to enable men to completion of the operation, an audible warning signal 


working of 
upon 


the 
improvement 


interfering with the 
idjacent This the 


yenerel practice which necessitates the shutting down 


enter without 


ovels Is Hn 


ovens to cess to one 
it will be 
is heated by means of two sets of flues running in a 
vertically and 
At both ends there are 
which comes 


of this 


ol five vain a 


On reterence to Fig 7 seen that each oven 


horizontal direction and connected, 
alternately, at opposite ends. 
burners for supplying the heating 


the 


as, 
the 


from coal being carbonised source 


sounded, o should the limit switches on the 
reversing dampers fail to operate, a further set of 
hes on the air slide would come into action, 
of the draught being short- 


the burners being 


limit swit 
so that there is 
circuited the 
deprived of air 


no teat 


in flues anid gas 

Except on the weather faces and tops of the ovens, 
the construction throughout is done in Consett silica 
Heavy fixed on both 


pusher side the ovens. 


iron trames are 
the coke 


cast 


ul 


material. 


the side of and 











Fic. 


gas will be explained later. The whole of the air 
necessary for the combustion of the gas in the flues 
is admitted at one end of each group of flues and the 
gas required to maintain an even temperature through- 
out the oven is regulated at the individual burners. 
The air incidentally, preheated by a system of 
regeneration in the structure below the ovens. 

The regenerators are plainly shown as chequer work 
in Fig. 7, and are connected with the two parts of the 
main flues below. The flues are in pairs for the purpose 
of strength in construction, but really act as only 
one, as they are interconnected at frequent intervals. 

The process of operation is as follows :—-During 


1s, 


10--DISCHARGING SIDE OF OVENS 


buckstaves formed of 12in. 
The oven doors are fitted, 


are held in position by 
by 5in. steel joists in pairs. 
plug form, into the frames, being handled by door 
machines presently to be described. 

The gases of distillation are taken off by l4in. 
stand pipes and valves into a D-shaped collecting 
main. Each valve seat and the main itself is washed 
with copious sprays of liquor under pressure, of which 
some 60,000 gallons per hour is circulated throughout 
the system. 
that formation of pitch in the main which would 
otherwise arise from partial distillation. Beyond 
attention to the sprays, there is no cleaning labour 


This liquor cools the gases and prevents | 


on the main. In order to get rid of the black smoke 
produced at the ovens during the charging period, 
a small jet of steam is used in the ascension pipe. The 
collecting main is in two sections, covering thirty 
ovens each, which fall towards a pair of central tar 
bashes. 
main through a 36in. diameter main leading to the 
gas and exhauster. In this main there i 
interposed a butterfly valve operated on the Shall 
cross system, to regulate and maintain in the collect 
ing main @& pressure of about 3 mm. water gauge. 
This Shallcross apparatus consists of butterfly 
valve placed in the gas main at a point just after it 
The valve plate has a 
good swinging clearance, and a sector is cut out of it 
| at the bottom through which the tar and liquor flow. 
| while a proportion of the gas is allowed to escape. 


| Without this precaution the swing of the butterfly 


The gases leave the D-shaped collecting 


cor plers 


a 


leaves the collecting main. 








Fic. 11. -CENTRIFUGE IN SULPHATE HOUSE 


would give violent On the valve 


spindle there is a crank, coupled through a connecting 


too a reaction. 
rod with a reversing motor, which is operated in one 
or other direction by switch The 
switch, in turn, is actuated by a bell, floating in 
oil tank and balanced by the pressure in the gas main, 
to which it is connected by a 3in. diameter pipe. Any 
increase or decrease in the pressure is communicated 
to the bell, which rises or falls in response, and estab 
lishes right or left contacts at the switch, so starting 
By this arrange- 


a mechanism 


the motor in one or other direction. 
ment the butterfly valve is kept in sensitive movement, 


reducing the gas passage if the pressure is too low 
and increasing it if too high. At the same time, 


the arrangement allows of the pressure being read 
visually. We have watched this apparatus in opera 
tion for time, and were impressed with the 
steadiness of the pressure which it maintains. 

At this point it will be necessary to make a branch 
ing in our story, as the gas goes one way and the coke 
another, and it convenient to follow the 
gas first and then revert to the machinery for handling 
the coke 
¥ From the flow sheet it be that 
leaving the Shallcross pressure regulator, the gas passe 
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Fic. 12--Olml STILL AND HEATERS 


along a 36in. main, which is also shown in Fig. 1, 
to aset of cooling towers. Just before it arrives there, 
however, it passes a pitch bash in which the pitch and 
| liquor collect. The pitch is periodically raked out 
| by hand and the liquor is drained away to an under- 
ground tank. This liquor is pumped up again to wash 
| the offtake valves and the collecting main, as already 
described. Part of this liquor is delivered to the top 
of the “‘ green "’ gas coolers for washing purposes. 
The coolers are built up in nine sections of hori 

|zontal tubes, through which the cooling water is 
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circulated, in a direction opposite to the flow of the 
gas, so that a maximum cooling effect is produced. 


rhe water is used over and over again, and is re- | 


cooled in two Premier cooling towers, which can be 
seen in the right foreground of Fig. 1. These coolers 


reduce the temperature of the gas from about 75 deg. | 
The mixture of liquor and tar which 


to 25 deg. Cent. 
collects in the seal pots at the bottom of the coolers 
drains away to an underground tank, whence it is 
pumped through a separator to the storage tanks. 
The gas is sucked out of the coolers by an exhauster, 


which will be described in connection with the power | 


plant. 

After leaving the exhauster, the gas passes through 
two tar extractors and a water separator. The latter 
is peculiar to this plant, and its duty is to extract from 
the gas, before reaching the saturator, the excess 
moisture due to the introduction of vapours from the 
ammonia still. The drainings from these two devices 
are sent to appropriate tanks. 

The gas leaving the water extractor is compara- 
tively clean, and the next process is to extract from 
it its content of ammonia. This operation is effected 
by bubbling the gas through sulphuric acid in a 
‘saturator,’’ which is a large vessel with a conical | 
bottom. The strong acid is stored in underground 
steel tanks and is blown, by means of compressed air, 
to two elevated lead-lined wooden measuring tanks 
above the saturator. The effect of passing the 
ammonia in the gas through the acid is, of course, | 
to produce sulphate of ammonia, which is sucked up 
from the bottom of the saturator by an air lift. It is 
discharged on to a sloping table, where the mother 
liquor is drained off and returned to the saturator. 
The crystals of ammonium sulphate are periodically 
drawn off the table into one or the other of two cen- 
trifuges, one of which is shown in Fig. 11. These | 
machines extract any remaining liquor. The salt is 
then conveyed to a Wilton neutralising and drying 
apparatus, and finally bagged for despatch. 


There is another source of ammonia from the pro- 
ducts of the coke ovens in the form of the liquor, and 
this ammonia is brought to the saturator in the 
following manner :— 

All the drainings of the liquor and tar are brought 

to a tall tank—see the Flow Sheet-——where a gravita- 
tional separation of the heavier tar from the ammo- 
niacal liquor is effected. The tar is drawn off from 
the bottom of this separator into a storage tank, and 
is ultimately distilled. The liquor floating on the 
top of the tar is drawn off to a storage tank, and is 
thence pumped to an overhead tank serving the still 
house, which is equipped with a duplicate set of Solvay 
apparatus ; but before being introduced to the still, 
the liquor is passed through a steam heater. In 
trickling down over the baffle plates of the still, the 
free ammonia of the liquor is expelled and escapes at 
the top by a pipe coupled to the gas main at a point 
immediately in front of the water separator. The 
fixed ammonia cannot, however, be liberated in this | 
manner, so about half-way up the still there is supplied 
a thin solution of lime water, which results in a further 
amount of ammonia being driven off to join that going 
away from the upper part of the still. The liquid | 
effluent from the bottom of the still is run into a 
large settling tank and the sludge is sent away to the | 
dump | 
The lime water is made in a comparatively simple 
stirring machine, which is driven by one of the very | 
few steam engines outside the power-house. Steam 
and compressed air are used to agitate the liquid in the 
mixing vessel. 
Now, reverting to the saturator, the gas, stripped of 
its ammonia, escapes at the top—see the Flow Sheet— 
but may contain fine globules of acid, so it is passed 
through a separator or catch pot, draining back into 
the saturator, before going on to the next process. 

During its progress from the exhauster to the 
outlet of the saturator, the gas has been heated, 
first, by the addition of ammonia vapours and steam, 
then by the heat of formation of ammonium sulphate ; 
so the next process is to cool it again in a series of 
three coolers very similar to those used for the green 
gas, which reduce it to approximately atmospheric 
temperature. It then goes on to a set of three scrub- 
bing towers for the extraction of benzol. In these 
towers, which are some 81ft. high by 94ft. in diameter, | 
the gas, flowing upward, is subject to a downward | 
spray of oil which absorbs the benzol. The oil is then 
stripped of its benzol in the benzol still—Fig. 12 
and returned to the scrubbing towers. 

Having passed through all these processes, the gas | 
is used for heating purposes and is distributed from a | 
balancing gas holder of 20,000 cubic feet capacity, | 
as follows, with meters in the several supplies. 
About 40 per cent. for heating the coke ovens them- 
selves and a small proportion for steam-raising 
purposes in the Babcock boilers ; but this consump- 
tion will be eliminated when arrangements have been 
made for the sale of the surplus gas, as the boilers 
will then be fired with breeze from the coke-screening 
plant. At present, however, the demands of Rother- 
ham and Parkgate are insufficient to absorb the whole | 
of the surplus gas, and any not required by the services | 
just mentioned is burned to waste at the top of a 
90ft. flare pipe in an adjacent field. 

At this point it seems appropriate to include the 
results of a recent test run of the plant, as our subse- 
quent description will be of a more mechanical nature | 


than that above. | 





Results of Test Run, 


Duration of test. . 37 days 


Orens. 


Number of ovens pushed 2,818 
Dry coal carbonised .. .. . 31,865 tons 
Dry coke and breeze produced 22,640 tons 
Average analysis of slack as charged— 
ea: Cua ite aa. ee 8-82 per cent. 
Ash ae 5-59 per cent. } 
Volatile matter 33-22 per cent. > 
Fixed carbon... .. .. 61-19 per cent. 
Gas made per ton dry coal .. 10,824. ft. at N.T.P. 
Gas used at ovens pertoncoal.. 4,578 c¢. ft. = 42-28 p.c. 
Gas available for power and other 
purposes . 
Calorific value of gas 


on dry 
basis 


6,246 c. ft. = 57-72 p.c. 
532 B.Th.U. per c. ft. at 
N.T.P. 


Temperature of burnt gases to 


chimney 250 deg. Cent. 


By-products. 


Recoverable Loss per ton | Efficiency Guaran- 
per ton of | ° teed 
of dry ccal. dry coal. recovery. efficiency. 


Percent. Per cent. 


Tar 119-385 Ib. - 335 Ib. 99-72 99-0 
Ammonia 7-898 Ib. -048 Ib. 99-39 99-0 
Benzol .. 3-166 gals. -21 gals. 93-36 90-0 


(To be continued.) 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


FIFTY-PERIOD SINGLE-PHASE ALTERNATING 
CURRENT FOR RAILWAY TRACTION. 


Str,—Captain Durtnall’s letter in your issue of the 10th 
is one that I can only partially follow, since he apparently 
has in view a “ special "’ system of electrical supply and 
use, whereas I based my own letter on every-day methods 
and appliances; and, furthermore, his letter relates 
almost entirely to railway and road traction—electrical 


| ° . 
as regards which I have no recent personal experience and 


am therefore not prepared to discuss even if THE Enat 
NEER could afford the space. 

There are, however, several 
usefully comment. 

(a) Whatever the system of supply, there is nothing 
to prevent any consumer using a lower pressure and also 
protecting himself against occasional breakdown of supply 
if he wishes to do so and is prepared to pay the cost. If 
the consumer wishes to use single-phase at a lower pressure 
than the general supply there is nothing to prevent him 
putting in his own static transformer star connected on 
the primary and Scott connected on the secondary, when 
there is no more trouble from out-of-balance than would 
obtain on a direct-current three-wire supply. 

If he requires direct current from an alternating supply 
rectifier,”’ (2) a motor generator, 


points on which IT may 


he can use either (1) a * 
(3) a rotary. 

If the first is used a high voltage is practically a necessity, 
since the loss of volts across the rectifier is practically a 


| constant and low pressure applied to the rectifier neces- 
| sarily means low efficiency, for the simple reason that 


20 volts loss on 100 volts supply equals 80 per cent. 
efficiency, and on 1000 volts equals 98 per cent. An 
ordinary motor generator set (2) suffers the losses in both 
motor and generator. The La Cour method evades this 
loss to a great extent, but mainly by interconnections 
between the rotors exactly as in an ordinary rotary, and 
then three or six-phase is best because the points of con- 
nection can be made more numerous, as explained in my 
first letter. No method of connection short of a phase- 
splitting apparatus can get over the fact that only two 
points of rotor interconnection can be obtained from a 
single-phase supply as against six points by three-phase. 

(6) As regards the size of the conductors, I am unable to 
follow Captain Durtnall. I can only suppose I have missed 
a clue to his meaning, but at present it appears to me that 
he knows of a system by which, without increasing the 
current in a circuit, he can transmit the same quantity of 
energy at 100 volts as usually requires 200. This is a state- 
ment which I cannot conceive as emanating from an engi- 
neer’s pen, and therefore conclude I must have entirely 
misunderstood him. 

(c) Power factor. As I read his letter, Captain Durtnall 
seems to think that this is a condition which only applies 
to polyphase circuits and machines. This is not, of course, 
the case, but depends on the , 


sé 


inductance ”’ or “‘ capacity ” 
of a circuit, and, in the case of a motor, mainly on the 
excitation required, this depending on the permeability of 
the magnetic material, especially of the air gap, and since 
the reluctance of this part is much greater than that of the 
iron, improved workshop methods have had a powerful 
influence in raising the power factor by reducing the 
mechanically necessary air gap, since the power factor 
= A-— Vv A*+ a*, where A = true power current and 
a = excitation or magnetising current. 

(d) I am not acquainted with any single-phase induction 
motors of any useful size which will self-start even unloaded 
except by the provision of a special winding which—by a 
phase-splitting device—converts the motor temporarily 
into a two-phase machine when starting. 

There is, of course, the single-phase commutator type, 
of which successful examples in this country are in use on 
the Southern (Brighton) Railway, as is well enough known, 
but this type is not, as far as I am aware, ever used in 
small sizes. IT was not thinking of a farmer when IT alluded 


to a 3 horse-power motor, but to an ordinary country hous 

usually supplied with water from its own well. 

| I had a thought of possibly making a few remarks on 
the pitfalls awaiting the unwary in dealing with the driving 
of small well pumps by an alternating-current motor, but 
your correspondent in his article on page 151 et seq. has 
so thoroughly covered the ground that all I can add is 
that in the case of such a job “ starting torque ”’ mainly 
governs the choice of a motor, and that horse-power when 
running is of secondary importance. 

Angmering, August | 1th. 





Geo. T. ParpDor. 


WORK. 


Srr,—I am a little sceptical of Mr. Morrison’s alleged 
| method of re-railing engines, as I do not see how the rear 
| end will stay on the jacks, or alternatively why the jacks 
will not fall over when the other end of the engine is slewed 
| by the crane, thus : 


RAILWAY BREAKDOWN EQUIPMENT AND 


| 


Jacks 





Direction of motion 
about support 
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Direction of slewing 
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Swen & 


King’s Lyvan, August 12th 3. Sams 


Sir,—In reply to Mr. A. Morrison’s comments on the 
above article, published in your issue of the 10th inst.. 
I would like to remark that no mention is made by your 
correspondent of the time taken in rigging and unrigging 
the crane, usually a long process in “the case of heavy 
machines of, say, 35 to 40 tons capacity ; 
with the trouble involved in shifting stance, is apt to pre 
Con 


which, together 


clude their use save in exceptional circumstances. 
sequently it has always appeared better to me to face up 
to perhaps two hours of ramping or jacking, or a combina 
tion of both, and to be free of the crane rather than to 
take it along with one and to use it. 

correspondent’s engine re-railing 


Concerning your 


|} method, I have always thought it impossible to swing 


| 
| 
| 
| 
| 
| 
| 
| 





engines with the crane, the other end being entirely sup 
ported on jacks, on account of the twist imparted to the 
jacked-up end either throwing it off the jacks or twisting 
the jacks so that they fall over ; hence, in the case cited, 
the necessity of resting the jacked-up end of the engine 
on packing before slewing was attempted. 

It would be of interest to learn your correspondent’s 
opinion as to whether heavy breakdown cranes should be 
self-propellant or otherwise. 

Tae WRITER OF THE ARTICLE. 
August 13th. 








SurPtvs natural gas from the Province of Alberta wil! 
be available in the neighbouring state of Montana by 
next winter if the present plans of the Range Oii and Gas 
Company are consummated. The company recently 
received permission from the Federal Government of 
Canada to export natural gas to the United States from 
the Rogers-Imperial well, which lies 25 miles east of Coutts 
and 4 miles north of the International boundary. It 
proposed to construct a pipe line this year to the United 
States boundary and through Montana, either to connect 
with the present pipe line to the city of Great Falls or as a 
separate line to be supplied with gas from the Rogers- 
Imperial dome. The well which has been capped since 
1925 is one of the greatest natural gas wells in Canada. 
It is reported to have a rock pressure of 1300 1b. to the 
square inch and a flow of probably 50,000,000 cubic feet 
of gas daily. 

TuE coal production in Canada during June, at 1,338,461 
long tons, was 6-4 per cent. higher than in May and 33 per 
cent. greater than the average for the month in the five 
preceding years, according to the Dominion Bureau of 
Statistics. A new record production of 194,662 tons of 
coke for the month under review was reached. The total 
not only exceeds the previous highest figure of 192,645 
tons established in May, but is also 14 per cent. over the 
output of 168,514 tons made in June a year ago. Pro 
duction of coal for the first six months of 1928 was 
8,218,547 tons, which is a slight decrease from the 8,424,631 
tons produced in the first six months of 1927, but is 20 per 


Is 


‘s 
cent. in advance of the average for the period in the past 
five years. Coke producton for the six month period of 
1928, at 1,095,191 tons, shows a marked advance over the 
production for the same period in 1927, which was 996,946 
tons. 
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Railway Matters. 


ACCORDING to the Adelaide correspondent of The Timea, 
the new station in that city was opened on July 30th. It 
has cost over £500,000, and is said to Le one of the most 
up-to-date and most elaborately equipped in Australia. 


The statistics for May, 1928, published by the Minister 
of Transport, show that the total number of passenger 
journeys—excluding season ticket holders—taken on all 
standard railways in Great Britain in May, 1928, was 
101,984,041, an increase compared with May, 1927, of 
0,479,274, or 10-2 per cent 

THE coroner’s jury which inquired into the death of the 
guard killed in the collision of July 29th at Ancoats, 
Manchester, returned a verdict of ‘* Accidental Death.” 
The signalman at Ancoats Grove box maintained that his 
starting signal was at “‘ danger,’’ but the driver of the light 
engine said that it was “* off.”’ 


A RECENT announcement in the Press as to a reduction 
in fares by the London and North-Eastern Railway in 
the Newcastle area has been heralded as a return to pre- 
war fares. Actually, though, it is an extension of .the 
cheap bookings that have been in force for some five or 
six years now, whereby, after the morning rush, a double 
journey can be made at a single fare. 

Tuer Canadian National Railways substantially increased 
its earnings during the first six months of the year. The 
gross earnings amounted to 123,213,526 dollars, as com- 


pared with 114,437,683 dollars during the first half 
of 1927, an increase of 7-67 per cent. The operating 
expenses amounted to 103,343,150 dollars, as against 


08,547,775 dollars, an increase of 4-87 per cent., and the 
net earnings were 19,870,375 dollars, in comparison with 
15,889,907 dollars for the same period of 1927. 


THE inquest as to the cause of the death of the guard 
who was unfortunately killed in the collision of July 29th 
at Ancoats, Manchester, was held on the following Wednes- 
day. The evidence as to the condition of the starting signal 
controlling the entrance of the light engine into the section 
where the excursion train was standing was very conflict- 
the driver said it ‘ off,”’ whilst the signalman 
maintained that it was “ The coroner said that that 
was a matter for experts, as in any event there was no 
A verdict of “*‘ Accidental Death ”’ 


ing ; was 


on.” 
criminal negligence 
was returned. 

Ir was thirty years on the 8th instant since the Waterloo 
and City Railway was opened. Although it was promoted 
by an independent company, it was, from the first, operated 
by the London and South-Western Railway, and under 
powers granted in 1906 was transferred to that company 
as from January Ist, 1907. In contrast to the City and 
South London—opened December, 1890—and the Central 
London in July, 1900—both of which were, 
until quite recent years, worked by electric locomotives, 
the Waterloo and City has always been actuated by elec- 
tric motors under the carriages. 


opened 


It having been suggested to the Minister of Transport 
that he should ascertain from the railway authorities if 
they would assist and welcome an inquiry before which all 
classes could give evidence bearing on the more efficient 
and economical means of obtaining the best results, 
Lieut.-Col. W. Ashley replied that he believed the reilway 
companies had given this matter considerable attention 
and he was clear that, so far as they were concerned, no 
advantage would be gained from setting up any formal 
inquiry into the subject. He promised, however, that he 
would bring the question to their notice. 

A very clear explanation of what constitutes a light 
railway was given on July 31st in the reply of Colonel 
Wilfrid Ashley to a question by Major Glyn. Broadly, a 
light railway is one sanctioned by an Order under the 
Light Railways Act, instead of by a special! Act of Parlia- 
ment. There were twenty cross-country light railways in 
Great Britain, worked by light railway companies; also 
certain light railways worked by main line railway com- 
panies. The total mileage of both classes approximated 
650. There were about 500 persons employed by the light 
railway companies ; the number similarly employed by 
the main line companies was not known. 

In view of the railway companies’ road powers pro- 
posals and the long-announced intention of the Minister 
of Transport to appoint a Commission to inquire into road 
traffic, the recommendations of the London Traffic 
Advisory Committee as to pooling London traffic receipts 
have laid dormant—we, ourselves, have not referred to 
them February 17th last. It was, however, 
announced just before the prorogation of Parliament that 
the negotiations are to be resumed. As we related on the 
date just named, the railway companies recommend a 
council, under statutory authority, to co-ordinate the 
various activities and not, as the Advisory Committee 
proposed, common management. 

CoMPARISONS with May, 1927, are, however, affected 
by the incidence of Whit-Monday, which was in June, 
1927, and in May this year. The journeys taken by pas- 
passengers at reduced fares increased by 9,434,351, and 
the journeys at standard or ordinary fares by 44,923. The 
receipts from passengers—excluding season-ticket holders 

showed an increase of £748,740, or 17-0 per cent. If 
the London Tubes and Metropolitan District Railway be 
omitted, the figures show an increase in journeys of 
6,642,341, or 9-4 per cent., and an increase in receipts 
of £710,369, or 17-2 per cent. For all companies the 
receipts from passenger train traffic—including season 
tickets and parcels and miscellaneous traffic, but excluding 
mails and parcels post—were £705,422 more than in May, 
1927. The coaching train miles showed an increase of 
1,587,067, or 7-3 per cent. The total tonnage of freight 
conveyed—excluding free-hauled traffic—was 25,595,366, 
a decrease, compared with May, 1927, of 3,072,674 tons— 
or 10-7 per cent. The total net ton-miles—excluding 
free-hauled—were 8-4 per cent. less than in May, 1927. 
Freight train receipts—less receipts from collection and 
delivery—amounted to £8,667,527, a decrease of £964,438, 
or 10-0 per cent. The freight train-miles run were | 
471,909 less than in May, 1927, a decrease of 3-9 per cent. | 
The average train load decreased from 131 tons, 124} tone, | 
and the net ton-miles per engine hour from 447 to 440. 


since 











Notes and Memoranda. 


A PpRocEsSS hes been developed in America for the manu- 
facture of furniture, such as chairs, in aluminium, closely 
resembling in appearance ordinary wood furniture. The 
various parts are pressed from sheet aluminium alloy 
and are welded by the acetylene blowpipe. The chairs 
are said to weigh about one-half that of wooden chairs, 
to be practically indestructible, and, of course, uninflam- 
mable. 

THE number of furnaces in blast in this country at the end 
of July was 131, a net decrease of 10 since the end of June. 
Production of pig iron amounted to 537,800 tons, com- 
pared with 563,700 tons in June and 645,800 tons in July, 
1927. The production included 168,100 tons of hematite, 
201,600 tons of basic, 130,800 tons of foundry, and 23,200 
tons of forge pig iron. The output of steel ingots and 
castings amounted to 666,900 tons, compared with 709,500 
tons in June, and 687,100 tons in July, 1927 


‘e 

Accorpine to Mr. J. B. Green, of the Chicago Steel 
and Wire Company, the metal deposited in are welding 
travels from the rod to the job at a speed of about 50ft. 
per second under the influence of capilliary attraction. 
The are actually goes out, the metal necks off and the arc 
is re-established. This cycle is passed through so quickly 
that it is practically impossible to study it, at least to 
be sure of its nature, by ordinary observation. The motion 
pictures taken show this repeatedly and should settle 
the question of the mechanism of metallic arc transfer. 


AN unusual fatal gas engine explosion is recorded in the 
July issue of Vulcan. The engine, which had a cylinder 
1l4in. in diameter by Ift. 10in. stroke, was being over- 
hauled, The connecting-rod was off the crank pin, and one 
of the men was standing inside the engine frame. 
engine was barred round only a few degrees. but that was 
sufficient to trip the magneto. This fired an explosive 
mixture which had accumulated in the cylinder. The 
piston was projected forward and so injured the man that 
he died. The magneto circuit should have been broken 
before the overhaul was started. 

Tue British steamer “* Linkmoor ”’ 
at Montreal with 186,392 bushels of Canadian wheat- 
approximately 5000 long tons—in 3} hours. This 
is claimed by Louis Wolf and Sons, Ltd., general steve- 


was loaded recently 


| dores, as the fastest time ever accomplished in any port. 


The *‘ Linkmoor’”’ was given the quickest despatch ever 
accorded a ship in the Port of Montreal. At the same 
time that she was unloading 4570 tons of anthracite coal 


from Wales, the vessel was being prepared for carrying | 


wheat and in less than seventy-four hours from entering 
the port she was under way again. 

A RECENT report under the Boiler Explosions Act (No. 
2921) is interesting, although it can hardly be described 
as concerning an explosion. The solid drawn copper 
main steam pipe of a small steamer failed, through cracking 
near a flange, after about twenty-nine years’ service. The 
defective portion was cut out and replaced, but another 
crack developed, so the pipe was wholly replaced. It 
was 5in. in external diameter by jin. thick, and had been 
regularly annealed and tested. It is suggested that the 
material had become fatigued during its long service, 
and the Engineer-Surveyor-in-Chief points out that great 
care is necessary when such pipes are annealed, or they 
may be seriously damaged in the process. 

Ix Australia the uncontrolled air seasoning of timber 
does not produce results equal to those produced by kiln 
seasoning. As a preliminary to kiln seasoning, the partial 
air seasoning of large cross-section hardwood billets is not 
recommended, unless this preliminary seasoning is carried 
out under carefully controlled “ restricted ventilation ” 
conditions. Australian hardwoods can be seasoned success- 
fully in an intermittently-heated kiln, i.e., in a kiln heated 
during the day and cooled at night. In the kiln seasoning 
of timber in large billets a saving of power, steam, and 
labour can be thus effected. Non-reversible circulation 
kilns are not efficient when heated intermittently. To 
operate efficiently an intermittently-heated kiln, auto- 
matic reversing gear is necessary ; 
circulation, during the “ heating-up’ 
reversed at intervals of about five minutes. 

AccorDING to Oxy-Acetylene Tips the essential differ- 
ences between the cutting of steel and cast iron by means 
of the blowpipe may be summarised in four points :— 
(1) Heating flames must be adjusted with an excess of 
acetylene : (2) blowpipe nozzle must be held further away 
from the metal; (3) longer preheating is necessary, as 
cast iron must be almost molten before cut will start ; 
and (4) blowpipe nozzle must be oscillated continually 
across line of cut. Detailed instructions for cutting cast 
iron are given below. Before attempting to put them into 
practice, note and observe the following suggestions :- 
Remember that cast iron cutting is a much hotter job 
than cutting steel. Sparks and slag come off in a much 
greater abundance. Always wear heavy asbestos gloves 
and suitable woollen clothing to protect the body, face 
and head. Be sure also to protect your legs and feet well 
from the spattering of the melted slag. It is a good plan 
to use a fire-brick as a hand rest if possible. It will then 
be easier to control the blowpipe. 

THE production of pig iron in Canada for the first half 
of 1928 was 468,013 long tons, as compared with 403,713 
long tons in the corresponding period of 1927, according 
to a report by the Dominion Bureau of Statistics. Cumula- 
tive production of steel ingots and castings during the 
first six months of the present year totalled 648,338 long 
tons, an increase of 33 per cent. over the 487,310 tons 
made in the corresponding period of 1927. In June, accord- 
ing to the Bureau, production of pig iron totalled 97,379 


The | 


the direction of air | 
period, must be| 


Miscellanea. 


AN outcrop of lead ore has been discovered near Messina, 
South Africa 

Tue Municipality of Port Elizabeth, South Africa, pro- 
poses to expend £400,000 on extensions of its electricity 
scheme. 

Repairs to the hull of H.M.S 
ashore off Halifax, are to be 
shipyards 


which ran 
by the local 


** Dauntless,” 


carried out 


THE exports of agricultural produce from the Union of 
South Africa have increased from £9,500,000 in 1910 to 
£28,000,000 in 1927. 

ARRANGEMENTS have been made by a German company 


for the distribution all over that country of liquid oxygen 
in large motor tank wagons. 

Durinc March 13 tons of vanadium valued at 
£31,000, were produced in Rhodesia. The ore is usually 
exported as an 18 per cent. concentrate. 


ore, 


Work has been started on lowering the crest of Boyds 
Corner Dam in the Croton watershed of New York by 
15ft. The dam was completed in 1872, and shows signs 
of failure. 


An office building of sixty-seven storeys is to be erected 
in the Grand Central district of New York It will 
808ft. high, have 900,000 square feet of floor space, and will 
cost 14,000,000 dollars. 


be 


THE latest Bulletin issued by the Fuel Research Board 
of the Department of Scientific and Industria! Research 
deals with the Carbonisation of *‘ Kinneil Gas "’ Coal. It 
is obtainable from H.M. Stationery Office, price Ils. 6d. 
net. 


Ir announced that the Consolidated Mining and 
Smelting Company is acquiring leases to forty square 
miles of territory on the Elk River, British Colombia, 
not far from Fernie, where phosphates can be recovered 
in enormous quantities and manufactured into fertiliser. 
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Tue Cumberland County Council, pending further details 
being submitted by the Central Electricity Board, has 
formally objected to any works being undertaken under 
the North-West of England and North Wales electricity 
scheme which will injuriously affect the amenities of the 
county. 


THREE very useful publications have just been issued 
by the Department of Scientific and Industrial Research. 
They deal with the uses of home-grown timbers, dry-rot 
in wood, and the mechanical and physical properties of 
| timbers. The books can be obtained from H.M. Stationery 
| Office for 1Is., 1s. 6d., and 2s. net respectively. 


Goop progress is, according to the South African Mining 
and Engineering Journal, being made with the scheme to 
generate power from the Madiamgushi Falls of the Lufira, 


about one hundred miles from Panda, and to transmit 
it to the works there. Considerable work has been done 
in the direction of harnessing the falls, and the contract 
for the transmission equipment is now under consideration. 


Tue St. John, N.B., Harbour Commission has placed 
an order with the Atlas Construction Company, of Mon 
treal, involving an expenditure of some 2,500,000 dollars, 
for the construction of the first unit in the harbour develop- 
| ment planned by the Commission. The work includes the 

construction of a pier 800ft. long and 300ft. wide and 
800,000 yards of dredging. Operations will be started as 
soon as the contractors can assemble the necessary plant. 


LarGE shipments of iron ore will probably, according 
to the Industrial Australian, be made in the near future 
|from Yampi Sound, North-West Australia, to Japan. 
| The islands in Yampi Sound contain some of the purest 

iron ore deposits in the world, the quantity available being 

| estimated at 100 million tons. It is from Cockatoo Island, 
Yampi Sound, that the new Port Kembla merger, 
Australian Iron and Steel, Ltd., proposes to obtain iron 
ore. 


Tue Saskatchewan Power Commission has recommended 
the immediate purchase by the Provincial Government of 
the hydro-electric plants at Regina, Moose Jaw and 
Saskatoon, and the acquisition later of plants at Prince 
Albert and North Battleford. The project involves a 
capital investment of 6,700,000 dollars, of which 5,500,000 
dollars would be needed immediately. The power generated 
is to be sold to the municipalities by the province at 
slight!y more than cost price. 

Tue expansion of facilities to handle Nova Scotia coal 
for the St. Lawrence market is planned by the Dominion 
Coal Company. The plant at Three Rivers will, when 
completed, be one of the largest of its kind in the world. 
The plant will be electrically controlled and will consist 
of an unloading and stocking bridge to work in conjunction 
with two steel towers and a conveyor. The bridge will 
have a span of 360ft. with an overhang of 132ft. at each 
end. A water-front runway of 825ft. will be possible when 
extensions to the present existing water front are com- 








long tons, a gain of 1] per cent. over the 87,811 long tons 
made in the previous month and 40 per cent. higher than 
the output of 69,437 long tons produced in June of last 
year. Tonnage of steel ingots and castings produced in 
June totalled 116,530 long tons, or slightly less than the 
117,655 long tons produced in May, but 94 per cent. greater 
than the 59,940 tons made in June of 1927. The number 
of furnaces in blast on June 30th remained the same as on 
May 3lst, and were located as follows :—Sydney, Nova 
Scotia, 2 ; Hamilton, Ontario, 2 ; Sault Ste. Marie, Ontario, | 
2 ; Fort Colborne, Ontario, 1. 


pleted. A storage space for 200,000 tons of coal will be 
provided. When the new plant is working ships will be 
unloaded in one-third of the time previously taken, getting 


|} away in forty-eight hours, as against five or six days. 


Eight tons of coal will be picked up in two to three seconds 
by new type grabs. 

Coprer production in Canada in 1927 amounted to 
140,147,440 lb., valued at 17,195,487 dollars, as compared 
with 133,094,942 Ib. in 1926, valued at 17,490,300 dollars, 
an increase in quantity of over 7,000,000 Ib., but a slight 
decrease in value. During 1927, 66,798,717 lb. of nickel 
were produced of a value of 15,262,171 dollars, as compared 
with 65,714,294 Ib. in 1926, valued at 14,374,163 dollars, 
an increase in production of 1,000,000 Ib., and an increase 
in value of nearly 1,000,000 dollars. Lead production in 
1927 totalled 311,423,161 Ib., valued at 16,477,139 dollars, 
as against 283,801,265 Ib., valued at 19,240,661 dollars in 
1926. The 1927 production of zine totalled 165,495,525 Ib., 
valued at 10,250,793 dollars, as compared with 
149,938,105 Ib., valued at 11,110,413 dollars in 1926, an 
increase in production of over 15,000,000 lb. and a 
decrease in value of 800,000 dollars, due, as in the cases 
of copper and lead, to lower prevailing prices. 
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SOME CANADIAN MINING UNDERTAKINGS 


(For description see page 177) 

















THE KIMBERLEY LEAD -ZINC MINE, GRITISH COLUMBIA 
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DEATH. 
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Cuamen, M.1, Mech E., M.I.E.F., formerly engineer and general 
manager of the South Wales Flectrical Power Distribution 
Company. 
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Trade and Engineering on the Continent. 


| 

| INTERNATIONAL trade is passing through a period 

which coincides with an unusual engineering 

activity. In all countries strenuous efforts are 
being made to remedy the economic upheaval by an 

industrial reorganisation which will have the effect 





|of increasing production and diminishing costs. | 
| The purchasing power of most countries has been 


lessened by a heavy national indebtedness, and 
| in some cases, temporarily, by a monetary depre- 
|ciation. So long as there was an instability in 
prices, consumers limited their requirements, and 
the cost of all products tended to increase, the 
result being that trade all round suffered a serious 
stagnation. Nevertheless, consumption always 
tends to increase when goods are offered at prices 
that consumers can afford to pay. 
tion of currency is now fairly general, and the 
purchasing power has reached a certain definite 
level, which is not likely to change, and the task 
of the engineer is now to permit of production costs 
being brought to within that level, so that con- 
sumption can develop rapidly and bring back 
another period of industrial prosperity. That task 
is the more difficult on account of industry being 
burdened with far heavier charges than ever 
before, and it should not be overlooked that the 
charges vary considerably in different countries. 
While in Germany, for example, they have been 
reduced, in France they are steadily increasing. 
The only remedy lies in introducing new manu- 
facturing methods and the use of economical 
machinery, and that is being done in countries 
like France, where factories in the devastated 
regions have been entirely reconstructed, and where 
manufacturers have been able to start new indus- 
tries by laying down modern and economical 
plants. When equipping new factories, manu- 
facturers on the Continent have profited from the 
latest experience, and some of the best installa- 





The stabilisa- | 


| tions are now to be found in Germany, France and 
elsewhere. The effect of this increased production 
by methods which bring down costs is already 
observable in the greater activity of some indus- 
tries. The French motor trade, for example, appears 
to have entirely recovered from the long period 
of depression through which it has been passing. 
Nowhere has labour-saving methods been employed 
more successfully than in the construction of motor 
vehicles. More efficient cars are now sold at prices 
which, in relation to former money values, are 
appreciably lower, and are on a level that reaches 
a newer and much larger class of buyers. What has 
been done with motor cars is being accomplished 
with other products. Many kinds of goods that were 
regarded as luxuries are being popularised, and it 
is only by this means that trade activity can be 
restored. So far as the Continent is concerned, the 
classes that were formerly customers for expensive 
goods are now less able to buy them, and the great 
mass of the population is beginning to absorb such 
goods now that manufacturers can produce them 
more cheaply. The engineer is solving the problem 
of cheap production in a way that will eventually 
stimulate considerably an absorption of manu- 
factures. 





The problem is mainly one of economy of methods 
|}and machines, ard it is also one of cheap motive 
power, which has necessarily received more atten- 
tion on the Continent than in this country. The 
prosperity of Great Britain has been based upon 
| cheap fuels, but the world evolution is largely in 
'the direction of providing the same advantages 
|elsewhere by utilising all the sources of energy 
available, hydraulic power and solid and liquid 
fuels of every possible description. Nothing that 
can contribute to the national fuel resources 
overlooked. As industry is burdened with charges, 
Governments are endeavouring to alleviate them 
by facilitating the production of cheap motive 
power. The hydraulic resources of France are 
estimated to be capable of producing 7,500,000 kW. 
Their development has been retarded by the un- 
| fortunate experience of many enterprises which 
| found that their estimates for the construction of 
| 


Is 





hydro-electric power stations had been con- 
|siderably exceeded by the increased cost of 
materials. Capital, therefore, went into thermal 


plants, principally in the colliery districts, and it 

|is only during the past few months that renewed 
|activity has been shown in the construction of 
| hydro-electric installations. These latter are now 
producing 2,000,000 kW. The total quantity of 
electrical energy available in France at present is 
| 12,300 million kWh per year, or about 300 kWh per 
[head of population. This is already a notable 
|achievement, and the next few years will see a 
| still more rapid development of electrical distribu 
|tion. The Rhone, the Alsace Canal, and the Rhine 
| will all become great reservoirs of electrical energy. 
| During the past three years, high-tension mains 
| have been laid in France at the rate of about 600 
miles a year, and it is expected that, in six years’ 
time, practically the whple country will be elec- 
trified, particularly the rural districts. It is perhaps 
some exaggeration to say that this electrical dis 
| tribution will solve the problem of cheap motive 
|power. If the French Government persists in its 
| policy of supplying current at low cost in rural 
districts with the idea of keeping labour in the 
country, while a higher tariff is to be imposed 
on industrial consumers, it is probable that the 
electrification scheme will not entirely achieve the 
desired aim. The hope that industry would centre 
around the sources of hydro-electric supply has 
not been realised, except in the case of chemical 
factories, paper mills and the like, and, as the big 
industrial concerns usually find it more economical 
to generate their own current, it appears that the 
electrification programme will benefit more par- 
ticularly the small consumer. It will aid small 
industries, which continue to hold their own against 
the competition of the big combinations of pro- 
ducers, and, contrary to what had been expected, 
the little makers, in France at least, are enjoying 
a larger share of the national production. The 
growing activity of small works is an element of 
prosperity. They depend for their success upon a 
sufficiently cheap electrical supply. 


Another factor in cheap production is the facility 
offered for economical transport, which also 
cheapens the distribution of goods. More atten- 
tion is now paid to transport on the Continent than 
to anything else. It involves the construction of 
canals, the provision of means for navigating 
boats of fairly large tonnage on the principal rivers, 
the acceleration of traffic on the railways, and the 
more effective communication amongst the railway 








systems of different countries. Most of these 
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entail the carrying out of considerable engineering 
schemes. Industrial centres are often incon- 
veniently situated for supplies of raw material, 
and in France the canals are being improved to 
bring coal and iron from the Nord to Paris, and 
the Seine is being canalised to permit of traffic 
from Havre and Rouen. The scheme of making 
Paris a seaport is being realised. There is to be a 
continuous waterway from the Rhone to the 
Atlantic seaboard, and the Rhone will be canalised 
for traffic between Strasburg and Marseilles, while 
it will produce, at the same time, a considerable 
amount of electrical energy. Similar work is 
already being carried out on the Rhine, with a 
proposal to construct a canal which will connect 
up the Danube with Lake Constance, and elsewhere 
in Germany a systematic scheme of water com- 
munication is in course of execution. They all 
entail the production of electricity. The inland 
waterway schemes are of such vast extent that, 
when completed, the whole of the northern and 
central parts of Europe will be in continuous com- 
munication, with extensions through France to the 
Channel, Atlantic and Mediterranean coasts. Such 
means of cheap transport will change completely 
the economical situation of the Continent. This is 
seriously affecting the position of the railways, 
which are being largely deprived of the transport 
of bulky goods, while, in France, road transport is 
beginning to cause losses to the railways in the 
same way as it is doing in this country. The rail- 
way companies are dealing with the problem in an 
intelligent manner by reorganising the services in 
a way to ensure a more rapid delivery of goods. 
They are also endeavouring to exercise some control 
over the different transport enterprises, with the 
idea of systematising operations and developing 
traffic to their common interest. While each 
country is extending its transport facilities, under- 
takings of a particularly interesting character are 
being carried out to improve international com- 
munications. In Spain a vast programme of rail- 
way and inland waterway construction is to be put 
in hand, and while a line through the Pyrenees 
has just been put into service, two other lines, 
joining up the French and Spanish railway systems, 
will soon be completed. The line from Nice to 
Coni has opened up another route between France 


and Italy. These mountain railways present 
features of unusual engineering interest. One of 
the outstanding characteristics of the present 


economic evolution on the Continent is, therefore, 
the provision of easier and more rapid communica- 
tions. That, with the better manufacturing 
facilities and cheapening production, tends to 
promote international commercial relations, if 
only it were possible to remove the fiscal barriers 
that at present impede trade. Engineers have done, 
and are still doing, all they can to prepare the way 
for a general industrial activity, but, for the 
moment, each country is jealously guarding new 
industries, the future of which nevertheless, 
compromised by the still greater necessity of finding 


18s, 


outlets for other important industries of a national | 


character, and now that so much engineering skill 
is being employed to develop national resources, 
it is obvious that these latter cannot be allowed 
indefinitely to remain only partially productive 
through the placing of obstacles in the way of 
international exchanges 


Engineering and Indian Agriculture. 


A vERY substantial proportion of the monumen- 
tal Report of the Royal Commission on Indian 
Agriculture has to do with the assistance which 
engineers can render to the rural community 
and to India as a whole. The Agricultural 
Department is but twenty-five years old, but, 
for a long period before it was started in Lord 
Curzon’s days, energetic efforts were made to abolish 
famine in the land by means of the vast canals 
and by the railway system for the speedy distri- 
bution of food -supplies throughout the country. 
Indeed, the pride of achievement led a Chief Engi- 
neer of the Punjab to place on record, at the time 
that the Agricultural College and Farm was esta- 
blished in that province, his opinion of the minor 
importance of improved cultivation as compared 
with the provision of water. Since that day the 
agricultural experts have been able to point to 
greatly increased output which can be secured by 
scientific methods from land exactly similar to that 
from which the ignorant obtain small yields. But, 
not content with the admiration which all should 
pay to the wonderful workers of the past, the Com- 
mission endeavours to show how much more may 
be done by engineers in the future. In connection 
with the vast schemes now in progress wise advice 


is given as to the necessity of all departments 
| working in unison and not in water-tight compart- 
ments, as has been too often the case in the past. 
The Commission does not hesitate to suggest that 
|for the proper treatment of the Sukkur Barrage 
project Sind should be a separate entity from 
| Bombay with strong staffs to deal with every aspect 
| locally. There should be a Director of Agriculture 
'in Karachi, and it should not have been possible 
‘for the scheme to have gone so far without any 
discussion with the Forest Department. The pro- 
| vision of suitable communications is also one which 
should be worked out thoroughly in advance of the 
| flow of water. 

Irrigation is of such vast importance to the 
| country that it is advisable for every project to be 
| brought up periodically for examination, even if at 
| the time of first proposal it seems defective on the 
| score of expense or for other reason. It is also very 
| essential that there should be a body for the decision 
|of disputes, such as that between the Punjab 
}and Sind over the use of the Indus water. The 
Royal Commission welcomes the recent constitution 
of a Central Irrigation Board, consisting of the 
Consulting Engineer to the Government of India 
|and all the Chief Engineers, and also reeommends 
the establishment of a Central Bureau of Informa- 
tion for Irrigation and the organisation of irrigation 
| research. It is essential that the knowledge 
acquired in one area should be made promptly 
| available to other workers. There are many big 
|schemes yet to be dealt with, and it can be seen 
| that the near future is one of storage dams and 
hydro-electric projects. However, the Agricul- 
tural Commission has evidently been much im- 
pressed by the possibilities of India’s progress in 
|many other ways. The marvellous achievements 
on the big scale effected by the engineers have very 
naturally obscured in the past the changes possible 
on lesser lines. Men who have the power to think 
in several hundred thousands or millions of acres 
jare not going to bother themselves over petty 
|affairs. The Commission is therefore sound in 
| suggesting that there should be definitely a Minor 
| Irrigation Staff, which, organised in various ways 
| to suit the work that has to be done, should be made 
responsible for pushing on affairs, small in them- 
|selves, but important in the aggregate. In almost 





| 
| 





| done in the way of small dams, embankments, lift 
| irrigation from rivers, and of channels from rivers 
|or streams which are too small to be classed as 
jeanals. In the Frontier Province, Waziristan, 
|and Baluchistan, there are, as pointed out, chances 
for irrigation schemes and impounding dams which 
| would increase the wealth and the civilisation of a 
virile population. Projects like that of damming 
|the Gomal, which too often smashes up good 
|land in the Dera Ismail Khan district, have 
| been thought of for several decades, but nothing 
| has been done for want of the driving power. The 
Agricultural Department itself has engineers, but 
| here, again, the Commission rightly shows the need 
for the separation of functions. It suggests that 
there should be two branches, one of which would 
concentrate solely on work on _ agricultural 


are numerous there should be a third branch to 
deal with water lifts. In this field there have been 
sufficient successes already, on a small scale, to 
show what could be done, if the problems were 
tackled vigorously enough, to benefit millions of 
acres. It must be remembered that the area 
cultivated annually in India averages 224 million 
acres, out of which 24 millions are irrigated from 
canals, 11} million from wells, 6 million from tanks, 
and 5} million from other sources, while there is a 
huge area of culturable waste mainly awaiting 
|water. The field for action is therefore vast. 

| As a factor in rural progress the improvement of 
haste nan is of the utmost importance. 
| Apart from the fact that isolation perpetuates that 
| ignorance which is so marked in the Indian peasant, 
good communications enable produce to be moved 
cheaply to markets and ensure to the cultivator 
better prices. The Commission has taken the 
trouble to show from statistics how backward India 
lis. To every one mile of rail there are 7,894 
inhabitants in India, 3,709 in Russia, 469 in the 
United States, 238 in Australia, and 222 in Canada. 
As to roads there are in India for every 100,000 
of the population 84 miles of roads, of which 22 are 
surfaced, as opposed to 2550 and 383 in the United 
States. It is pointed out that a much bolder policy 
with regard to the provision of railways would be 
found to be paying. The Shahdara Narowal 
branch line, for instance, in the first six months 
of its working exceeded the estimates by 25 per 














}all provinces there are examples of what can be | 


machinery and implements, and the other on pump- | 
ing and boring, while in provinces in which wells | 


cent. In a country where extreme dryness for 
many months of the year is combined with con 
tinuous and heavy rainfall concentrated in a shorter 
period, the railway is clearly better than roads. In 
order to save expense and unnecessary competition 
the Commission considers that the roads which feed 
the railways should be the first care, and not those 
which may compete with them. Motor cars, 
omnibuses and lorries are steadily increasing in 
numbers, and will increase still more in the future. 
When all these activities are considered it is clear 
that India has much to expect from the skill of 
the engineer, and it is to be hoped that the dis- 
satisfaction with the lot of English engineers in 
India, which is now so frequently heard, will not 
| deter our younger men from seeking an outlet for 
| their energies in a land which offers so much scope 
|for their services and would benefit in so vast a 
| degree from them. 
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Highway Engineering: A Text-book for Students of 
Civil Engineering. By Joun H. Bateman, M. Am. 
Soe. C.E. London: Chapman and Hall. 1928. 
Price 20s. 

THE author of this well-arranged and suitably illus- 

| trated work is Research Professor of Highway Engi- 

|neering in the Louisiana State University. He 
| explains in his preface that he has attempted to present 
| the fundamental principles of the theory of highway 
|engineering, together with comprehensive descrip- 
| tions of present practice. Since he lays no claim 
|to be a specialist in all branches of the subject, his 
volume, in order to fulfil its purpose as a compre- 
| hensive text-book, “*. represents a compilation 
|from many sources.’ It is obvious, however, that 
| the merits of the work are largely due to the com- 
petence of its author as a guide and philosopher, as 
| well as to his judgment in choosing from the data, 
descriptions, and opinions of others, such longer or 
shorter passages as may suffice to point a moral or be 
necessary to clear exposition. There are 170 illus- 


|trations, beside eleven excellent diagrams in a 
| useful appendix on methods of sampling and testing 
| bituminous materials. There are many views of 


operations, so well reproduced that they really show 
| what is being done, the very considerable amount 
| of space which they occupy being, for the most part, 
justified by the fact that the work is principally 
intended for students. 

The text includes separate the 
economics and the finance, not of highway engineer 
ling, but of “‘ Highway Improvement.” There are 
| chapters on the design of municipal streets, grading 
|machinery and operations, street cleaning, snow 

removal, and traffic regulation and control, besides 
others relating chiefly to the more durable 
road surfacings. All of this matter represents aspects 
of the subject unknown thirty or forty years ago. 
| Yet a competent writer, not given to needless expan- 
|} sion, would, at such a time, have written a book of 
the same length—about 400 pages —on those parts of 
the subject which bring the reader to the point where 
'a broken-stone water-bound road crust has been 
made and is being maintained ; not more than about 
one-third of such a treatise being to-day obsolete 
by reason of new methods or the lessened importance 
of the finer distinctions between different roadstones. 

Evidently, Mr. Bateman, who has nowhere failed 
|to deal at sufficient length with any part of the 
subject which he seriously attempts to present, must 
have left out a great deal of what properly belongs 
to the subject as a whole. He has, in fact, either 
ignored or merely mentioned most of what may be 
broadly described as the relation of the road to the 
country through which it runs, the topography of the 
region, its soils, its hydrology, and other features. 
A conception of the road as related, in vertical 
measurement and in horizontal measurement, to the 
flats, slopes, and hillsides, is one not evident in his 
book. Of alignment, he writes: ‘‘ The principal 
factors which should govern alignment are safety, 
directness, and pleasing appearance.”’ In the same 
chapter—that in relation to location—he allots 
13 lines to grades, 5 to widths, 4 to the effect of 
drainage and soil conditions, 4 to stream crossings, 
and one illustration with 3 lines of text to road inter- 
sections. Neither the location of a road, as strategy, 
nor its alignment, as tactics, is explained or discussed. 
The engineering aspect of the drainage system is 
dismissed in 7 lines, with 13 more for ditches, gullies, 
and drains, legal aspects of drainage being accorded 
4 pages. That important structure, the culvert, is 
referred to briefly in 17 lines, while to the retaining 
wall only 5 lines are accorded, with an illustration 
of a concrete crib retaining wall, perhaps the least 
representative of the various forms of that important 
structure. Only a few pages are accorded to bridges, 
but within them is included a short but useful study 
of the run-off from catchments. On the subject of 
earthworks useful directions are given, respecting 
both construction and costs calculations, but the main 
theme of the book is the relation between the carriage- 
way and its traffic, as a business proposition and as 
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presenting problems in construction. This implies 
that, although earthen and gravel roads are described 
as carriageways, the functions of such roads as pro- 
viding a network of humble highways are not in the 
scope the book. The of the hour, the 
United States, is doubtless for the intelligent improve 
ment of existing roeds. 

Subject, then, to the consideration that some under 
standing of the design of culverts, retaining walls, 
and other structures, as well as of drainage in various 
for the proper handling’ of 
problems of road reconstruction improvement, 
Mr. Bateman’s conscientiously written and admirably 
turned out volume may be regarded as a good text- 
book on road improvement. 
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Canadian Mining Industries. 


THE part which mineral production in Canada 
playing in the building up of the country is a matter of 
more than ordinary interest. Prior to the dis overy of 
placer gold in British Columbia that province was 
a wilderness occupied by a few bands of roving 
Indians. The Cariboo gold rush in 1860 caused an 
influx of miners, who laid the foundations of perma 
settlement. Later, the discovery of important 
minerals in the part ot the in 
Rossland, the Slocan and East Kootenay, opened up 
that country and paved the way for expansion. Later 
still came the famed Klondike gold rush in the Yukon 
to establish one of the northern outposts of Empire. 

The coalfields of Nova Scotia, Alberta and 
British Columbia, the gold ores of Porcupine and 
Kirkland Lake in Ontario, the nickel-copper deposits 
of Sudbury, the silver-cobalt ores of Cobalt. all have 
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Within the past five years mining and the attendant 
development of other natural resources which follow 
the exploitation of mineral deposits have received a 
great impetus in Canada. In addition to mines brought 
in, in the already established mining areas, many new 
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tural materials, which when processed had a value 
of nearly one thousand million dollars. Over 65,000 
persons were employed in operating mines, quarries and 
smelters, and to them over 85,000,000 dollars were 


paid in salaries and wages. This total does not include 
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discoveries have been made, such as the copper, zin 
and gold ores of Rouyn, Quebec, the gold-bearing 
lodes of Red Lake, Michipicoten and Central Manitoba, 
the copper, zinc, gold, silver deposits of Flin Flon, 
Sherritt-Gordon and Mandy, in the province of 
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heen important factors in openimg up hew sections ol 
the country and in establishing a permanent civilisa 
tion 

In the Canadian Institute of 
Mining and Metallurgy on the ‘* Influence of Minerals 
on Canada’s History and Development,’ Dr. Charles 
Camsell, Deputy Minister of Mines, cited the follow 
ing illustration : As an example of the colonising 
and civilising influence of metal deposits, take the 
case of the Porcupine goldfields and their effect on 
Northern Ontario. When I first passed through that 
field twenty-four years ago, while returning from a 
canoe trip to Hudson Bay, there was not a soul in the 
country there was not a stake in the ground. The 
limits of civilisation still many to the 
south and there was before me a good many days’ 
travel by canoe before I could reach the Canadian 
Pacific Railway at Bisco. On a visit to the same field 
last at the progress the 
country had made in twenty years. Porcupine, in 
that time, had already produced about 150,000,000 
dollars worth of gold and silver and its mines were 
directly indirectly supporting a population of 
about 25,000 people. But more important than that, 
the exploitation of gold deposits was making it possible 
to open up the country rapidly for the development of 


an address before 


were miles 


summer I was astonished 


or 


agriculture.” 

Another outstanding example in recent Canadian 
history is the gigantic metallurgical enterprise at 
Trail, British Columbia, primarily based on the 
economic treatment of the complex lead-zinc-silver 
ores of the Kootenays. There, there has grown up, 
in a very few years, the greatest metallurgical plant 
in the British Empire, treating ores from scores of 
paying millions each year in dividends, 
supporting a large population and making extensive 
demands on the natural resources and industries of 
the district for hydro-electric power, for lumber and 
other structural materials and for agricultural pro- 
ducts. 
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Manitoba, and the d, zine ores of Sudbury 
Basin in Ontario 
Mining activities in Canada furnish employment for 


an appreciable percentage of the population, disburse 


copper, lea 


many millions annually in dividends and provide a 
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employees of railways, sawmills, hydro-electric plants, 
and many other industries serving mining fields, nor 
the employees of manufacturing concerns providing 
machinery and other supplies for the development of 
mining and metallurgical projects. 

The large-scale development of many mining pro 
jects in the Dominion is facilitated by a plentiful 
supply of cheap hydro-electric power. Hence it is 
fortunate that, except for some of the coalfields of 
the central plains, there is no known mineralised area 
in the Dominion where ample supplies of water power 
cannot be made available within an economic trans 
mission distance of the mines. 

Although no authoritative compilation of the 
amount of power used in the mining and metallurgical 
treatment of minerals in Canada has been published 
since 1924, when a total of 277,600 horse-power was 
reported, it is probable that that figure now exceeds 
400,000 horse-power. This involves a capital invest 
ment of approximately 75,000,000 dollars in central 
electric stations for mining purposes alone. The 
largest single power-using area is the Northern Ontario 
mining district, in which the gold mines of Porcupine 
and Kirkland Lake, the nickel-copper mines of Sud 
bury, and the silver camps of Cobalt, South Lorrain 
and Gowganda utilise considerably over 100,000 horse 
power. Of this, gold producers use over 55 per cent 
nickel mines 35 per cent., and silver properties less 
than 10 per cent. 

Another district which rivals Northern 
in its consumption of hydro-electric power for mining. 
is the Kootenay district in Southern British Columbia. 
There the mines, which include the Sullivan, the 
largest lead-zinc mine in the world, and the 
metallurgical plant at Trail utilise a large proportion 
of the 95,000 horse-power developed on the Kootenay 
River. A further 60,000 horse-power is now being 
developed at South Slocan on the Kootenay, large ly 
for mining purposes. In addition the Britannia 
copper mines near Vancouver, the copper mines and 
smelter at Anyox, and the coal mines on Vancouver 
Island, in the Nicola-Princeton district, and those mm 
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market for the products of hydro-electric, forest, 
agricultural and manufacturing industries. In 1927 
the products of the mineral industry were valued at 
approximately 245,000,000 dollars, comprising metal- 
lies, non-metallics, fuels and clay products and struc- 
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the province of Alberta the British Columbia 
boundary were all important contributors to the 1927 
total of 275,000 horse-power consumed by the mining 
industry in British Columbia. This figure comprises 
nearly half the total hydro-electric power developed 
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in the central electric stations of British Columbia. 

In the eastern townships of Quebec the asbestos 
mines are supplied with power from Shawinigan Falls 
and a development on the St. Francis River. The 
nickel refinery at Port Colborne, Ontario, consumes 
considerable ‘* white coal”’ from the Niagara Falls 
system. In the Yukon practically the entire output 

13,000 horse-power—-of development on the Klon- 
dike River and Twelve Mile Creek is absorbed in gold 
mining operations. 

A comparatively new field, and one which is con- 
stantly increasing in importance as a market for 
hydraulic power, is the metallurgical treatment of 
minerals especially in the electrolytic reduction of 
ores and refining of metals. Such metals as lead and 
zine are now reduced and refined in quantity from 
domestic ores with a complete recovery of precious 
metals by the agency of the electric current at Trail, 
British Columbia, and it is probable that a similar 
plant will be esteblished in the east to treat the large 
tonnages of zine and lead ores now being found. The 
electrolytic refining of nickel, which enables a recovery 
of the metals of the platinum group to be made, is 
rapidly replacing fire-refining methods in Canada, 
and a refinery to produce electrolytic copper and 
recover gold and silver values from blister copper pro- 
dtuced from Rouyn, Quebec, and other eastern copper 
ores, is @ possibility. A huge enterprise which will 
ultimately require large amounts of power has recently 
been esteblished at Arvida, Quebec, in the Lake St. 


John region, to supplement the present plant at 
Shawinigan Fells in the electrical production of 
aluminium from imported alumina and_ bauxite. 


The growing power requirements of the main section 
of the Rouyn district are now taken care of from a 
development on the Quinze River, which, together 


| development of one of Canada’s richest mining fields, 


namely, the Northern Ontario gold and silver area. 
Mines in the district served by this railway have pro- 
duced 240,000,000 dollars in gold, nearly an equal 
value of silver. 

The James Bay extension of this railway, now com- 
pleted to mileage 69 north of Cochrane, is to be carried 
30 miles further to Coral Rapids on the Abitibi River 
this year, which will facilitate the exploration of the 


varied mineral deposits of the coastal plain. The com- | 
pletion of the 90 miles to James Bay will open up | 


to the prospector a vast area of country adjoining 
James and Hudson Bay. 

The Canadian National Railway transcontinental 
line, traversing both North-Western Quebec and 
Northern Ontario, has aided the more intensive pro- 
specting of vast areas for minerals, while the Canadian 
Pacific Railway will be of assistance in the present 
revival of silver, lead and copper mining along the 
north shore of Lake Superior. 

The great mining activity in the Flin Flon area of 
Northern Manitoba will be greatly facilitated when 
the 85-mile branch line from Mile 8 of the Hudson 
Bay Railway, now under construction, is completed. 
Plans are also under way to continue this railway 
another 40 miles to the Sherritt-Gordon property. 
With a smelter at Flin Flon treating ores from Flin 
Flon, Sherritt-Gordon, Mandy and any other pro- 
perties which may be developed, a large volume of 
goods and passenger traffic is bound to accrue for 
this line. This railway and the Hudson Bay line will 
also provide easy access to the vast reaches of the 


Pre-cambrian in Northern Manitoba and NSaskat 
chewan yet largely unprospected. 
In Northern British Columbia the Canadian 


National line to Prince Rupert and the P.G.E. line to 
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with other undeveloped sites on that river, are still 
capable of considerable expansion. 

In the Red Lake gold area of North-Western 
Ontario numerous falls on the English River are more 
than capable of supplying power requirements, while 
the adjoining Central Menitoba mining district is well 
served power line from Great Falls on the 
Winnipeg River. The Flin Flon and Sherritt-Gordon 
mining projects in Northern Manitoba are also for- 
tunate in having several large potential sources of 
power available. 

In the Maritime Provinces the revived activity in 
gold mining in Nova Scotia is providing an incentive 
for the development of water power sites on several 
rivers. The Lake George antimony 

srunswick will also require consider- 


over a 
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project in New 
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TRANSPORTATION. 

The influence that mining exerts on the prosperity 
of Canadian railways may be visualised from a recent 
statement by E. W. Beatty, president of the Canadian 
Pacific Railway, that in eight of the first nine months 
of last year traffic from the mines exceeded that from 
any other source in Canada. Rail communication is 
now essential to the large-scale development of most 
Canadian mines and is undoubtedly responsible for 
reducing to @ minimum the time factor in bringing 
inany prospects into profitable production. It also is 
an importent aid in the prospecting of new fields and 
provides jumping-off and supply stations for pros- 
pectors now flocking to the north country. 

With the exception of a few mines on the Atlantic 
and Pacific coasts, practically all the large mining 
operations are served by at least one railway, some by 
two or three, and plans are now under way for the 
construction of branch lines into several new mineral 
areas. The Temiskaming and Northern Ontario 
Railway has, in its twenty-five years of operation, 
of value in the colonisation and 


been inestimable 
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Quesnel traverse a country rich in minerals. These 
railways are extremely important factors the 
successful operation of several producing mines and 
the opening up of many promising prospects in that 
area. They aid the search for new mineral 
deposits throughout the entire north-eastern section 
of British Columbia. The old Portlend Canal short- 
line railway has been recently taken over by a group 
of capitalists who plan to recondition 15 miles of line, 
from Stewart to Redcliffe and to construct a 7-mile 
extension to Bear River summit during 1928 to serve 
various mining companies and lumber companies in 
that area. The promoters plan in 1929 to extend the 
line to Groundhog, 129 miles from Tidewater, where 
important discoveries of coal have been made recently. 
The goal is a main line British Columbia 
linking the coast with the Peace River country. 
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AVIATION. 
The great activity in mining and the desire to pene 
trate farther and farther north in search of minerals 


Columbia. The engraving at the bottom represents the 
Hollinger Mine at Timmins, Ontario; while the 
Britannia Copper Mine at Howe Sound, British 
Columbia, is seen in the centre. 








|Locomotive Exhaust Steam Injector. 


THE exhaust steam injector is a feed-water heater, which 
in its essential principles resembles an ordinary live steam 
injector, with the additional advantage that the exhaust 
steam from the cylinders is utilised to heat the feed-water 
and force it into the boiler, thereby effecting an economy 
varying from 8 to 12 per cent. in fuel and water, owing to 
the return to the boiler of condensed steam. As long as 
the locomotive is hauling, and therefore using steam, the 
injector acts as a feed-water heater, and when the engine 
regulator valve is closed it operates on live steam. In 
the new injector which Davies and Metcalfe, Ltd., Romiley, 
are placing on the market, the change over from exhaust 
to live steam operation and vice versd is performed auto- 
matically by means of a valve which eliminates the hand 
control necessary with previous types, the injector being 
started by the simple opening of a valve to admit live 
steam. The only other manipulation required is the adjust 
ment of the water regulator in accordance with the needs 
of the boiler. 


The complete installation of the new exhaust injector 
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FiG. 1 WATER REGULATOR 

as applied to locomotives consists of the injector, grease 
separator, steam valve, and the necessary piping for the 
supply of exhaust and live steam and water. Sectional 
views of the injector and details are given in Figs. 1, 3, 
4, 5, and 6, the grease separator is shown in section in Fig. 2. 
The injector consists of a casing, usually of brass, which 
contains the exhaust steam inlet cone, the supplementary 
live steam cone, the combining and delivery cones, and 
the water and overflow valves. The exhaust steam is 
admitted in two separate stages. The first stage consists 
of a jet of steam admitted through a central cone, the 
water being in the form of an annular jet surrounding the 
end of the steam cone. This jet of steam is condensed 
by the water jet to which it imparts momentum, and the 
mixture of steam and water flows forward at a high velocit, 
through the second cone or draught tube. The proportion 
of steam to water is such that a high vacuum is produced 
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is reflected in an increased activity in flying operations. | 


Already several enterprises are transporting passengers 
and goods by this means into mining areas not yet 
connected by railways, and one enterprising company 
has recently been formed to prospect new regions 
using aeroplane transportation. 


We are enabled to reproduce, herewith, and on | 


page 174, an interesting series of photographs illus- 
trating a variety of mines and mining operations in 
different parts of the Dominion. Fig. 1 shows the 
Teck Hughes Gold Mine, Kirkland Lake, Ontario ; 
and Fig. 2 the Wright Hargreaves Mine, in the same 
locality. Fig. 3 is a view of the Howey Gold Mine, 
Red Lake, Ontario ; while in Fig. 4 is seen a dredger 
operating for gold in Lower Hunker Creek, in Yukon 
Territory. The topmost engraving on page 174 shows 
the famous lead-zine mine at Kimberley, in British 


within this draught tube, at the end of which a ‘second 
supply of exhaust steam is admitted—this time in the 
form of an annular jet. A further impetus to the mixture 
is thus given, and the latter then flows through the vacuum 
tube into the combining cone, where complete condensa 
tion is effected, and the whole of the available energy in 
| the steam is converted into work in imparting velocity 
| to the jet of water. 
It will be noted that the combining cone is constructed 
}on the “ flap” system, being split along its horizontal! 
centre line up to a point near the vacuum tube, where the 
bore is sufficiently large to permit easy exit for the water 
and steam. This ensures the prompt starting and auto- 
matic working of the injector. When starting the injector 
the flap opens and the mixture of steam and water escapes 
freely through the overflow branch, but on condensation 
taking place, a vacuum is created in the combining cone 
which causes the flap to close, and a continuous jet is 
formed which is supported throughout its length by the 
combining cone, If the jet is brokenin any way the pressure 
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of the steam opens the flap, and the steam and water escape 
freely until a vacuum is again formed and the continuity 
of the jet is re-established. From the combining cone the 
jet passes into the delivery cone, where its velocity energy 
is transformed into pressure energy, and leaving the injector 
the water into the boiler. The pressure when 
using exhaust steam only varies, of course, with that of 
the exhaust steam and the temperature of the feed-water. 
With feed-water at 60 deg. Fah., and using only exhaust 
steam up to 15 1b. pressure, the injector is capable of 
delivering against boiler pressures up to 240 Ib. per square 
inch. We are in a positiun to verify this statement, having 
witnessed of of injectors at the makers’ 
works. 

The control portion of the injector which automatically 
governs the admission of exhaust water and 
auxiliary live steam consists of the following elements :— 
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steam, 


















relieved, allowing the piston to rise, and the outer exhaust 
valve is closed again by the action of the spring shown. 
The auxiliary live steam enters the injector casing and 
forces the inner exhaust valve back on to its seat, so that 
no steam can escape from the injector into the exhaust 
steam pipe. 

The auxiliary check and shuttle valves shown in Fig. 6 
control the automatic action of the injector, 7.e., the chang- 
ing over from exhaust to live steam working when the 
regulator is shut and wice versed. The automatic shuttle 
valve consists of a double seated valve and operating piston 
which controls the flow of live steam from the chamber D. 
The auxiliary check valve cuts off communication between 
the chamber E and the shuttle valve piston, and is operated 
by steam from the engine steam pipe which enters the 
chamber E through the connecting pipe. When the 
regulator is open the check valve is held on its seating 

































then works with live steam which flows from the chamber 
D into the passage C and through the auxiliary nozzle 
into the injector cones. The anti-vacuum valve shown 
in the chamber E—Fig. 6—is provided to prevent any 
“ chattering ’’ of the auxiliary check and shuttle valves 
when the engine is “* coasting ’’ with the regulator closed, 
and a drip valve is provided to prevent the accumulation 
of water of condensation in the chamber E or connection 
pipe. 

An enlarged sectional drawing of the water inlet valve 
is given in Fig. 5. This is of the automatic self-closing 
variety, and is only opened when the injector is set to 
work, thus relieving the fireman of the work of operating 
the water valve. It is a drop valve actuated by a steam 


piston, and remains closed until the injector starts to work 
When the steam valve is opened to the injector the piston 
is raised against the seating S to prevent leakage of steam, 
and the water valve is opened 


When steam is shut off 

































The steam controlled exhaust steam valve shown in by this steam, but when the regulator is closed the pressure 
enlarged detail in Fig. 4; a steam controlled water valve | in the chamber E falls and the valve is left free to lift under the reverse action takes place. 
shown in section in Fig. 5; and an auxiliary check valve | the action of the shuttle valve. The latter is so con The regulation of the supply of water to the injector 
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and shuttle valve shown in Fig. 6. The functions of the 
exhaust steam admission valves are threefold; to admit 
exhaust steam to the injector when this is working with 
the regulator open ; to prevent the escape of steam into 
the exhaust steam pipe when the injector is operating on 
live steam ; and to prevent exhaust steam entering when 
the injector is not being used. Referring to Fig. 4, it will 
be seen that the outer exhaust valve, which is of the disc 
type, is supported by one end of a crank lever, the other 
end of which is moved by the control piston. When the 
injector is out of use the valve is held down on its seating 
by means of the spring shown, the control piston being 
held off its seat ; but when the injector is set to work with 
the engine regulator open, steam is-admitted above the 
control piston, and forces it down on to its seat, thus 
depressing the crank lever, opening the outer exhaust 
valve, and allowing the exhaust steam to pass to the inner 
flap valve, which swings open. Now, if the engine regulator 
is closed the injector changes over to live steam operating 
as stated above. The pressure on the control piston is 


structed that the pressure of the steam, which is always 
present in the chamber D when the injector is working, 
will hold it against one or other of its two seatings. If 
no resistance is offered by the auxiliary check valve then 
the shuttle valve will rise to its upper seating, but if the 
check valve is kept closed, the shuttle valve is forced on 
to its lower seating by the pressure in the chamber D. 
On setting the injector to work—with the engine regulator 
open—the auxiliary check valve is held shut and the shuttle 
valve is forced on to its lower seating, thus preventing 
the flow of steam by way of the passage C to the injector. 
Steam is allowed to flow along the passage F to open the 
exhaust valve, and the injector works with exhaust steam 
so long as the regulator remains open. 

When the regulator is closed there is no pressure on 
the upper side of the check valve, and the shuttle valve 
rises to its upper seating and thereby admits live steam 
to the chamber C, thus cutting off the supply of steam 
to the exhaust valve contro! piston, so that the outer 
exhaust valve—shown in Fig. 3—closes. The injector 


INJECTOR 


is effected by varying the area for the entrance of water 
into the This is done by moving the exhaust 
steam cone in its casing, as shown in Fig. 1. On the end 
of the water regulator spindle is an excentric pin which 
fits in a steel die moving in a slot, which is cut on the out 
side of the exhaust steam cone. By this means a larg: 
range of capacity is obtained, the minimum capacity being 
about 50 per cent. of the maximum 

To feed against boiler pressures higher than thos¢ 
possible with the use of exhaust steam alone, a smal! 
quantity of live steam can be admitted to the injector 
through a supplementary cone. This extra supply is a 
fixed quantity amounting to about 24 per cent. of the 
normal! amount of water delivered 

There are occasions when it is necessary to work the 
injector on live steam. By the action of the shuttle valve 
described earlier a supply of steam direct from the boiler 
is introduced through the auxiliary steam branch—shown 
in Fig. 3. 

In order to prevent vil from the exhaust steam finding 


nozzles. 
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its way into the boiler a grease separator is fitted in the 
exhaust pipe line between the blast-pipe and the injector. 
Chis appliance is illustrated in Fig. 2. It consists of a 
spherical casing with inlet and outlet branches for the 
steam. At the bottom an automatic drip valve is fitted 
through which the oil, water, &c., is drained off. In the 
inlet passage is fitted a helical vane which imparts to the 
steam a swirling motion, thus causing the foreign matter 


to strike the wall of the separator and drop into the well | 
below, from which it is blown out through the small drip | 


valve at the bottom 

After reading a lengthy description of the injecter and 
its method of operation an impression may prevail that 
the appliance is somewhat complicated. There are cer- 
tainly several valves, but these are of a simple and friction- 
less kind, and, provided that ordinary precautions are 
taken to prevent the ingress of foreign matter by means 
of the filters, these valves should give little trouble. Apart 
from the question of economy with the large locomotives 
which are now being used on our railways, it is essential 
that the number of operations to be performed on the 
foot-plate should be reduced to a minimum, and in this 
respect Davies and Metcalfe’s new injector appears to be 
a step in the right direction 








Apparatus and Methods 
for Measurement of the Hertzian 
Hardness.,* 


By R. ESNAULT-PELTERIE 

The Necessity for Devising the Appar ttus.—-In the 
course of the long and delicate mechanical research on 
which the author had been engaged for ten vears, he 
encountered in the manufacture of ball thrust bearings 
lifficulties of two kinds ; on the one hand, he found 
it was impossible to manufacture a thrust bearing for 
carrying a given load within the limits of size and of 
weight, and, on the other hand, it was impossible 
with existing materials to obtain a small enough 
moment of friction in the thrust bearing to give the 
desired efficiency and avoid overheating. 

The research showed that a solution would probably 
be found in the discovery and adoption of new 
materials, harder than those at present available. 

In order to be able to study these materials, it was 
found necessary to adopt a method of measurement 
that would enable their properties to be determined 
under such conditions that it would be possible to 
deduce in advance the dimensions that a thrust bear- 
ing must have in order that the power absorbed should 
not exceed a given limit. 

This was the definite object determined by the 
research itself, and it resulted in the development of 
the method described below. 

Having learnt that Mr. Guillet, a member of the 
Académie des Sciences of Paris, had presented to that 
body a paper on the hardening of steels by a new 


nitrogen treatment, the author described his research | 


to Mr. Guillet and asked him whether he could apply 
his method of measurement to nitrogen-treated 
steels. He very kindly gave the author full particulars 
and referred him to Messrs. Aubert and Duval, who, 
with equal kindness, supplied him with the necessary 
samples and nitrogen-treated them. At a later date 
Mr. Guillet suggested that the author should submit 
the report on his research to the Société Franco-Belge 
pour Essai des Matériaux, which he did. 

What is Hardness ?—By hardness is meant that 
property of mechanical resistance that is possessed 
by the outer layer of solid bodies. 

[It is now well known that bodies in thin layers have 
properties that differ widely from those they possess 
have considerable thickness, and their 
mechanical properties obey this law in the same 
as do their electrical, optical or magnetic 
properties. When a layer of a given body has a 
thickness less than 50 uu, the usual properties begin 
to be modified ; for still thinner layers there is still 
creater change, and the bi-molecular or mono- 
molecular layers of liquids or of gases no longer have 
the ordinary properties of liquids or gases, and they 
adhere to solids with a strength that was previously 


when they 


manner 


unsuspected. 

For solids of appreciabie thickness, the outer layer 
presents a phenomenon similar to the surface tension 
of liquids, except that the forces acting are very much 
vreater 

In the case of tensile strength, it is well known that 

he finer the wire of any particular material the 
the stress it can bear, and this stress in- 


ureater is 
creases With increase in the ratio of periphery to cross 
ection 
The definitions given 
above are rather definitions of the word ** hardness ”’ 
than of any corresponding and definite physical value 
a definition of which has still to be found. 
\ great number of methods have been proposed for 
»-called measurements of hardness; in the great 
majority of these there is no knowledge of what is 
really being measured, and these methods only 
allow comparative figures to be obtained, the physical 
ignification of which is quite unknown. 

The scales obtained by these different methods 
frequently show inversions in relation to each other, 
which confirm the lack of coherence in the methods. 
rhese inversions arise from want of proper discrimina- 


Ntrict Definition of Hardness. 


British Section of La Société des 


* Paper read before t 
Ingénieurs Civils de France. 


| while the wear of the graver increases. 


|} are not annealed. 


tion between the various physical values that are | 
ments which metal must fulfil when it is to be used in 


involved in each of them. 


The forces that are analogous to capillary forces, | 
to which allusion has been made above, make them- | 
selves more apparent in the outer molecular layers, | 
but in considering the layers below the surface the | 
| them to carry a much higher stress than the elastic 


normal properties are gradually but rapidly restored 
in @ very small depth. . 

The methods known as ** measures of hardness ’ 
must consequently considerable differences, 
according to whether they involve the outer layer 
alone or whether they also involve an appreciable 
thickness. 

Sclerometric methods, for example, using a diamond 
point and making an extremely fine line, appear as 
though they should give a measure of the mechanical 
strength of the extreme outside layers of the solid ; 
on the other hand, the Brinell method represents 
something which it is impossible to define because in 
the roughness of its application it dents the outer 
layers, which then receive pressure from those imme- 
diately below. 


show 


BRIEF SURVEY OF THE Vaktous MetTHODs IN Uss. 

The Scratch or Sclerometric Method. —This is Moh’s 
method, and is the oldest method. It consists in 
arranging a scale of hardness such that each of the 
consecutive bodies in the scale will be scratched by 
the one following, and will scratch the one preced 
ing. Although this method has been employed in 
mineralogy for long past, it could not be used for 
those measurements that required for the 
author's research. 

Moreover, the scratch method which appears so 
tempting by reason of its apparent simplicity 
actually gives rise to considerable complication from 
the experimental point of view, for it is necessary 
that two very important factors should be taken into 
account—the pressure applied to the scratching point 
and the speed with which this moves. Perkins’ 
experiment investigated by Colladon shows the 
complexity of the problem. Colladon used an iron 
disc, 20 cm. in diameter, running in a lathe. He 
applied a hardened steel graver to the metal surface. 

So long as the linear velocity v of the surface of the 
iron was less than I! m. per second (36-Ift. per 
second), the graver cuts the iron without showing any 
trace of wear itself. 

At a higher speed the graver cuts less without 
becoming worn. When v 11-50 m. per second 
(37.7ft. per second), it definitely wears. Above this 
speed the iron turnings become less in quantity, 
Finally, at 
a speed of 23 m. per second (75-4ft. per second) the 
iron remains uncut, but the graver wears rapidly 
away. 

The small steel fragments removed from the graver 
This phenomenon is probably due 
to a disintegration of the steel under shock that does 
not take place in the iron. An iron dise driven at a 
circumferential velocity of 50 m. per second (164ft. 
A steel file ceases 


wero 


per second) causes wear of agate. 
to cut on a brass disc running at high speed. 

Nevertheless, in the case of low speeds and an 
extremely fine scratch, the sclerometric method 
appears to be very suitable for measuring the mecha- 
nical resistance of the extreme outside layer. It 
corresponds to the best definition of hardness proper, 
and will be called ** the sclerometric hardness.”’ 

The Rebound Method.—A ball is allowed to drop 
trom a height on to the plane surface, the hardness 
of which is to be measured, and the height of the 
rebound is observed. 

In this case it is obvious that the measurement is 
that of a complex quantity that has only a remote 
relatidnship to hardness. It is quite conceivable that 
a material as capable of change of shape as india- 
rubber may exist which would be perfectly elastic 
for the changes of shape in question ; the ball would 
then bounce to its initial height. It even happens 
that in the greater number of cases the ball will 
bounce better on rubber than on soft metals. 

The Brinell Method.—A hardened steel ball of 
radius r is pressed against the plate to be tested by a 
force of w kilos. Brinell thought that it would be 


possible to measure the hardness by the quotient 


has only a very remote relationship to the require- 


the form of ball bearings. 

It can be readily understood that in the Brinell or 
cone methods the layers immediately below the super- 
ficial layer support those which are above, and allow 


limit or even the breaking strength. (As they are 
subjected to compression, the effect of plasticity may 


allow the calculated breaking load to be considerably 


exceeded without the formation of a crack.) 
This can be clearly seen from the following results : 


Composition of a Manganese-Silicon Steel. 


Carbon “7 a l to L-ol* 
Manganese ja ee - oe 0-41 toO-42 
Silicon .. . ; 0-51 to 0-54 
Sulphur 0-045 to 0-54 
Phosp‘iorus 0-035 

*See International Annual Tab of Vhysical Constants 


(Tables Annuelles Internationales des Constantes Physique 
Vol. IV., Part 2, page 1325, specimen No. 93 
Brinell Hardness of this Stee 
Hardened at Kg. per sq. nun 
813 deg. Cent. in water at 50 deg. Cent » 396% 


985 deg. Cent. in oil at 24 deg. Cent 2.404 
795 deg. Cent. in water at 30 deg. Cent ? 660 
798 deg. Cent. in water at 32 deg. Cent 2 965 
800 deg. Cent. in water at 30 deg. Cent 3.640 


* Tables Annuelles Internationales de Constantes Physiyur 


Vol. [V., Part 2, pages 1351 and 1359 
Tensile Treat Results of thia Stee 
Ky per sq. mum 
Klastic lint 3-6to 70-5* 
Breaking stress 73-6to 140 
* Tables Annuelles Lnternational ie Constantes Physiques 
Vol. LV., Part 2, page 1356 


The numbers given by 
used for calculation 


The inconsistency is obvious 
the Brinell method could not be 
in designing a journal or thrust ball bearing. 

A disadvantage inherent to this method must be 
noted. It has been found in practice that the measure 
ment of the area @ becomes a very delicate matter 


we 
when the number obtained for is of the order of 


steel used 


600 kilos. per square millimetre The 
hardest 


in ball bearings being selected from the 
varieties, and even exceeding this figure, renders very 
doubtful the results that correspond to these steels. 
The success of the Brinell method 
largely due to the fact that it was the first industrial 
method the results of which were expressed in terms 
of kilogrammes per square millimetre, terms the same 
as those in which elastic limits and breaking stresses 


appears to be 


are expressed. 

The Pendulum Method.—-The 
consists in causing a pendulum to oscillate about 
the axis of a very hard cylinder or ball rolling on the 
plane surface of the material being tested. 

By this method it has been observed that compara 
tive figures are obtained which follow or are closely 
approximate to the Brinell order of hardness, but 
there is possibly even greater doubt as to what is 


pendulum method 


actually being measured. 

In particular, there is doubt as to whether the 
phenomena observed do not result in part from elasti: 
hysteresis which would be less in hard material than 
in soft material, while distinct from 
hardness properly so called. 

It is quite impossible to use this method for examin 
ing the steel of ball bearings and determining the 


being quite 


| dimensions and loads that could be applied to a ball 


of the load on the area a of the spherical indentation. | 


Experiment shows that, for a ball of given radius, the 
ratio is not constant. It is necessary that the con- 
ditions under which the action takes place must be 
very accurately defined in order that a merely com- 
parative figure may be obtained, though without any 
real knowledge of what is actually being measured. 
The sphere is, moreover, a particularly bad form to 
select, and it might have been hoped that the results 


| common plane tangent to both bodies. 


obtained with a cone§ would have been more simple, | 


because the form of the indentation in this case is 
always similar, no matter what the depth of the 
indentation. It has therefore been proposed that the 


quotient in which a denotes the area of the im- 


pression of the cone should be taken as the measure 
of hardness. 


Unfortunately, the quotient increases as the 


angle of the vertex of the cone is increased, which 
deprives the result of all absolute value. This method 
consequently gives only a specific parameter, which 


| ~~ § The use of a cone was proposed by Professor Ludwik in 1909, 


bearing produced from this material. This method 
was even less capable of giving the particulars required 
than the preceding methods. 

The Theory and Method of Hertz. —Hertz formulated 
a theory of change of form of two bodies of any shape 
in contact which he based entirely on the general equa 
tion of elasticity and on Hooke’s law. For this reason, 
the definition of hardness so found is as nearly absolute 
In establishing his theory, 


as possible in character. 
' 


Hertz starts with the following assumptions : 

(1) Forces affecting volume are zero at all points in 
both bodies. This méans that the gravitational forces 
may be considered as negligible in comparison with 
the mechanical forces exerted. 

(2) The changes of form are very small, and con 
sequently we are justified in using the formule of the 
theory of elasticity. 

(3) The displacements are only depressions about 
the positions of equilibrium. 

(4) In consequence of the small area assumed to be 
in contact, the total force pressing the two bodies 
together is equal to the sum of the reactions which 
are almost parallel to each other and normal to the 
The tangential 
forces are therefore equal to zero. 

These premisses appear to be as free as possible 
from arbitrary terms, and it would appear difficult 
a priori to conceive any others. 

Without going into the calculation in detail the 
results are as follows :—-If we represent by d the 
diameter of the circle of contact of two spheres of 
radii R, and R,, and of which the Hertz’s modulus 
of elasticity are respectively ©, and ©,,; we have the 
equation 

l ! 
of 


d 2A) 1-a65% 4 Y. . & 
=p 
+ Hertz, ‘“‘ Gesammelte Werke,’ Vol. 1. Ueber die Bertthrung 
fester elastischer Koérper, pages 155 et seq. 
t This modulus is not equal to Young's modulus, though it is 
not very different from it; for this reason & is used here instead 


| of E. 


























Oe! 





Ave. 17, 1928 


where F represents the total force acting between the 


two spheres and Yp* the sum of ¢, + pg. + ps + py” 
the four principal curvatures at the point of contact ; 
9 9» 
that is to say, in the case of spheres — +- ~ 
i a." & 


Jn the case of two spheres of the same material and 
of the same radius R, 


3/FR 
d 1-761 ./ ae 


from which the coefticient of elasticity is 
FR 
é 5:46 oe a ee, 
P d3 ) 
where F is in kilogrammes, RK and d are in centimetres. 
The mean pressure on the circle of contact being 





F FE 
2725 . . (2) | 
ae = d? b-3738 d? (2) 
4 


the maximum pressure at the centre, according to 
Hertz, is given by 


—_ 
1-9005.. . . (3) 
Lf 


Finally, the distance by which the centres of the 
two elastic spheres approach each other is given by 
the equation 
10-92 =i l l ) 


Sad f, i 


1-365 F ( ) (4) 
2 d\é, Cs 
Colonel Lafay s Experiments. This theory has 
already formed the basis of the interesting research 
made by Colonel Lafay into the deformation of the 
ends of standard rods with spherical ends under the 
action of the necessarily variable loads to which they 
are subjected in course of use. To assist him in 
attaining the end in view Colonel Lafay made direct 
measurements of the distance of approach « of two 
spheres or of a sphere and a plane to each other; 
that is to say, « in equation (4) by a method of inter- 
ference of light. , 
Fig. 1 shows the arrangement of the apparatus. 





io 








FIG. 1 


Three spheres a, reduced to leave intact the part 
adjacent to their points of contact, form the feet of a 
sort of tripod 6. The pressure which they exert on 
the plane P acting upwards can be varied under the 
action of the vertical force F and the approach can 
be measured by means of the light fringes that are 
produced between the nearly plane surfaces G and G'. 

It should, moreover, be noted that Colonel Lafay 
was not working to the same end as the author. He 
desired to investigate the variation in length under 
pressure of gauges with spherical ends and measured 
the dimension that interested him by direct means. 
which was perfectly logical. , 

As the author's object was different, he was unabk 
to make use of this method. Thus, from his 
point of view, the author would have measured an 
infinitesimal approach of the second order x, while 
it was possible to make a direct measurement of an 
infinitesimal magnitude of the first order d. It is 
this reason that led him to undertake the research 
which will be described. 

Definition of Hertzian Hardness. 
hardness as being the pressure existing at the 
centre of the surface of contact at the moment 
when permanent deformation began to take place. 
The problem therefore resolved itself into an experi- 
mental determination of the precise moment at which 
this permanent deformation begins. Hertz had 
limited his measurements to transparent bodies in 
the form of a portion of a sphere pressed against a 
plane and observed the diameter of the circle of 
contact by the interference rings seen through the 
plate. The commencement of permanent deforma- 
tion was shown by a crack in one of the two com- 
pressed bodies. This crack always occurred in the 
plane, showing that this reached its elastic limit 
before the sphere. t 

Hertz therefore called hardness of a body” 
the pressure in kilogrammes per square millimetre at 
the centre of the circle of contact, as given in equa- 
tion (3), corresponding to the total load at which the 
first crack appeared. 

This method, which was the first that expressed | 


Hertz defined 


* These symbols are those used by Herts. | 
t The research of this physicist has, moreover, shown that the | 
hardness of any material increases with its curvature. If, there- | 
fore, a ball is pressed against a plane, the latter will be stressed | 
to its elastic limit before the ball. 
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hardness in the form of a pressure, is the only one | 
of which the result not only makes no illusory preten- | 
sion to rigorous exactitude—particularly by an illu- 
sion in physical dimensions, as is the case in the 
Brinell figures—but also it certainly approaches very | 
closely to actuality. We shall :ee later that below | 
the elastic limit the deformation of two spheres | 
pressed against each other sometimes follows Hertz’s | 

| 





law exactly, and always follows it closely. 

The experiments made by Hertz related to the 
diamond, and were resumed in 1881 by his pupil | 
Auerbach, who found the following figures : | 


Kg. per sq. mm. | 


Diamond. . ‘ j - 2500* 
Corundum .... —— ; , -- 1150 
Quartz (norma! to the axis). . . i ; -- 308 | 





Quartz (parallel to the axis) , i. oe 
Quartz (fused) a “- os | ce 
* Tables of Physical Constants, Table 20a. 

Contradictions Between the Different Methods.—If 
these figures are compared with those of Brinell 
which have been given above for a particular man- 
ganese silicon steel, and if it be supposed for the 
moment that Hertz’s theory was applicable to this 
last method, it would be necessary to multiply the 
figures given above by 1-5, and it can be seen that 
the steel in question would obtain a hardness under 
the last treatment mentioned that was nearly double 
that of the diamond, which shows to what extent the 
Brinell method measures something which differs from 
the elastic limit. 

On the other hand, by the research which will be 
explained later, the author has been enabled to deter- 
mine the Hertzian hardness for steel bearing balls of 
the good make, and has thus found a value for the 
limiting elastic pressure at the centre of the circle of 
contact for balls 1 ecm. in radius. 

F, 388 kg. /num.* 
whereas in the case of rock crystal he found 227 kilos. 
per square millimetre and for fused silica 189 kilos. 


per square millimetre. 

In the Hertzian scale of hardness, the steel in 
question is therefore much superior to quartz, but 
this does not prevent it from being ground. on a grit- 
stone wheel. On the sclerometric scale, therefore, 
quartz is harder than this steel. 

This divergence shows clearly the difference that 
exists between measurements which depend on the 
resistance of the layers below the surface of the metal 
and those that refer to the layers that are on the 
surface. 

Frictional Moment of a Pivot Bearing.—The ques- 
tion of the pivoting friction of balls has particular 
importance in the case of thrust bearings, because it 
accounts for the greater part of the energy that is 
dissipated, which is, other things being equal, directly 
proportional to the coefficient of friction between the 
The theory of Hertz 
frictional moment, 


materials under consideration. 
gives an expression for the 
which is 

3 . 
39 4 FL e : . . (6) 
where u is the coefticient of friction between the two 
surfaces and L the perimeter of the ellipse of contact. 
When this ellipse is a circle, this expression becomes 


36 ado « « « « (x) 
and the measure of +. of F, and of the diameter of the 
circle of contact will give the coefficient u in the 
equation 
l 3 x Kd 3° 304 Fd , i) 
The Principle of the Author's Method of Measure- 
ment._-The idea that has been mentioned was to 
make experimental determinations of the properties 
of hard bodies that would make them suitable for use 
for such details as the race surfaces, or more par- 
ticularly the thrust surfaces of ball thrust bearings 
under certain conditions. These conditions were that 
the coefficient obtained should have a clear meaning, 
and enable the calculations to be made in advance for 
a bearing intended to carry a definite load at a definite 
speed with a definite moment of friction and a definite 
amount of energy dissipated. The only assistance 
the author obtained was from the Hertzian theory, 
and he proposed therefore to devise a method of 
measurement which would enable this theory to be | 


applied to opaque bodies. 

It would have been possible to press a sphere of 
the material under investigation against a quartz 
plane and observe the circle of contact in the manner 
adopted by Hertz. But this method introduced a 
difficulty resulting from the variation in the Hertzian 
hardness due to the curvature (see note t, col. 1) and 
the accuracy of the results would obviously have been 
greatly diminished. It was necessary to make direct 
experiments on the effect of the pressure on two 
spheres of the same material and of the same radius, 
but then Hertz’s method of direct optical observa- 
tion became inapplicable. The author then devised 
the following method : 

The two spheres in the experiment are subjected 
to constant and successively increased pressures. 
The one sphere is coated with a very thin coating 
that renders the zone of contact visible after each 
compression. The diameter of the circle of contact 
is then measured, and a curve is obtained represent- 
ing the variation of this diameter d as a function 
of the force F exerted on the two balls. 


| at the point of contact 


|under contract, 
}and 2200 square miles being sketched. 


181 


The figures for the diameters agree well with the 
equation 
d* nF — or oe (8) 


|so long as F is below a certain figure. The elastic 


limit is marked by the appearance of a cusp on the 
curve. t 

It will thus be seen that it is possible to ascertain 
the maximum pressure per unit area; that is, the 
maximum stress that the ball can stand without risk 
of permanent change of form. Moreover, the theory 
of Hertz enables the pressure per unit area or stress 
to which the ball is subjected in a bearing to be deter- 
mined as a function of the four principal curvatures 
the two relating to the ball 
being equal to each other and one of the two relating 
to the race being zero—-and of the total load carried 
by the whole bearings. 

It is here necessary to consider a possible objec 
tion. The definition of a figure which can be called 
“the hardness’’ has actually been based on the 
formule of Hertz. However logical the premisses 
may be on which these formule are based, the 
question arises as to whether express-ons based 
on such a purely theoretical ground 
after all, deviate somewhat from the truth. 

This question is answered by the results of oxperi- 
ment. If certain measurements agree very closely 
with Hertz’s law up to the limit of elasticity, the 
greater number give for the variation of d as a func 
tion of F a curve whieh differs a little from it. It 
must, nevertheless, be noted that when the results 
obtained by the author’s methods of measurement 
are used for determining the dimensions to be given 
to ball thrust bearings, it will be necessary to apply 
the formule of Hertz again in the inverse sense, so 
that the errors between theory and practice, errors 
which experiment shows do not exceed 6 per cent 
will be eliminated by the second operation. 

The method of measurement proposed by the author 
consequently appears from the practical point of 
view to be perfectly satisfactory, and it is certainly 
much more satisfactory than any purely empirical 
methods. 


mav not, 


(T'o be continued 








COMMERCIAL FLYING IN CANADA. 


REMARKABLE strides were made by aviation in Canada 
during 1927, according to a report on Civil Aviation and 
Civil Government Air Operations, recently issued by the 
Department of National Defence 

Though the Dominion and 
increased their flying operations by 50 per cent., the most 
striking feature of the period under review was the fact 
that commercial flying companies more than doubled 
their flying time. The Department points out that flying 
has now become a recognised part of practically every con- 


provincial Governments 


servation, development, and engineering service in the 
country. 

A criterion of the growth of Canadian commercial! flying 
is the statement that in 1927 the hours flown were 12,070, 
as compared with 5860 in 1926, which is an increase of 106 
per cent. 
by commercial planes advanced from 6436 to 18,932, and 
the number of passenger miles from 631,715 in 1926 to 
1,424,031 in 1927. Freight 
gratifying increase from 724,721 lb. in 1926 to 1,098,346 Ib 
last year. An indication of the magnitude of the opera 
tions carried out for Federal Government Departments 
under the Directorate of Civil Government Air Operations 
is conveyed by the statement that in 1927 the flying 
totalled 2028 hours : 66 per cent. of the time was devoted 
to patrol of forests against fire or other forestry operations, 
while 30 per cent. was taken up in photographic operations 
for topographical surveys. 

Among the provincial Government operations, those of 


Furthermore, the number of passengers carried 


carried likewise shows a 


Ontario were most important. The Ontario Government 
maintains its own air service and its operations included 
the sketching of 18,000 square miles of territory, whil 
4572 square miles were photographed and 526 forest fires 
detected. In Quebec companies operating under contract 
with the provincial Government photographed an area of 
5800 square miles, and carried out forest sketching over 
an area of 7000 square miles. In British Columbia forest 
sketching and aerial photography was also undertaken 
12,400 square miles being photographed 
Fifty-nine forest 
fires were also detected from the air. 








A NEW machine for washing and sterilisimg milk cans 
has, according to a report from Stockholm, been placed on 
the market by a manufacturing firm in southern Sweden 
The cans are placed on a rotating shelf, enclosed in a 
cylindrical shell, and, while rotating, are washed by power 
ful jets of hot water and soda solution and subsequentl) 
dried by a fan applying hot air at a temperature of 115 deg 
Cent. It is stated that tests made at a veterinary bacterio 
logical laboratory show that this method makes the can 
perfectly sterile, and that it is thus far superior to thr 
hand-washing method. The machine washes milk cans 
of different sizes, the larger type of machine at the rate 
of 360 cans per hour. It is entirely automatic and labour 
saving and requires only one operator 


t If two spheres of different radii or one sphere and a plan 
were used, the sphere having the smaller curvature or the plane 
would suffer fracture before the other sphere, as has been 
mentioned, and the curve would have two cusps, 
which make it more difficult of comprehension. On the othe: 
hand, two spheres of the same radius reach their elastic limit at 
the same time, and the cusp is more apparent. The term “ cusp 
is used here and generally in this paper for the point at which 
change takes place in the curve, and not in the narrower sense 
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' of Todhunter’s definition. 











THE #¥©£NGINEER 





Ava. 17, 1928 





ELECTRIC SH 


THE 


METROPOLITAN-VICKERS 


UNTING LOCOMOTIVE 


ELECTRICAL CO., LTD., 


FOR 


LONDON, 


AUSTRALIA 


ENGINEERS 




















Electric Shunting Locomotives. 


Two electric shunting locomotives of unusual and inter 
esting design have recently been built by the Metropolitan 
Vickers Electrical Company, Ltd., for the Broken Hill 
Proprietary Company, Ltd., of New South Wales, to meet 
special requirements of quarry service. They are to be 
used at a large quarry known as the Iron 
Knob Mine, for which a complete electrification scheme, 
covering the operation of locomotives, shovels, crushes, 
pumps, winches, and other gear has been adopted. 

The locomotives, one of which is illustrated above. are 
similar in all respects. Both intended to handle a 


iron ore 


are 











travelling and 16 minutes for dumping the ore. The 
track is 3ft. 6in. gauge, and has a maximum curvature of 
100ft. radius. 

The track and the service are of the roughest nature, 
and for that reason the locomotives are of exceptionally 
robust construction. They are capable of being lifted in 
one piece for replacing on the track in case of derailment, 
and in service they will be specially protected by a heavy 
framework of timber over the ends of the body to prevent 
damage by a possible blow from the swinging shovel or 
from the ore spilling from the shovel when loading. 

The locomotives are of the swivelled double-bogie central 
cab type. Each has two axle-mounted motors 
connected permanently in series for service on a 600-volt 


bogie 

















Fic. 1 


hunting service of four wagons, each of 30 tons capacity, 
and of propelling them at from 5 to 10 miles an hour on 
the level, and up a maximum gradient of 1 percent. Each 
rake of wagons weighs about 200 tons loaded and 80 tons 
empty. The duty consists of daking a loaded rake from 
an electric shovel to the crusher about half a mile away, 
returning e:npty and reloading 1-1 times per hour. This 
allows 18 minutes for loading the rake, 20 minutes for 





ONE OF THE MOTOR BOGIES 


supply, and the two pairs of motors are arranged for series 
parallel control. Because of the prevalence of stone dust, 
motors of the totally enclosed type have been adopted, 
and all the apparatus compartments are fitted with dust- 
proof doors. Fig. 1 illustrates one of the bogies complete 
with motors and shows the ruggedness of the construction. 

The control systein is of a simplified electro-pneumatic 
type operated from a central driver’s cab, one end of which 


is shown in Fig. 2. The controls are duplicated in order 
to permit driving m either direction. A low voltage supply 
for operating the contro! gear will be taken by means of 
a potentiometer from the 600-volt line Air-braking 
equipment, taanufactured the Westinghouse Brake 
and Saxby Signal Company, Ltd., is provided, the com- 
pressed air at 80 Ib. per square inch pressure being obtained 


from a D.H. 25 Bungalow type compressor, which also 


by 














2 DRIVER'S CAB 


Fic. 


feeds the reservoirs for the electro-pneuimatic control 
system, pneumatic sanding and air whistle. 

Current collection is by means of a pantagraph for 
ordinary service, supplemented by two side bow collectors 
on tramway type booms for use when the overhead line 
is widely displaced to clear the electric shovel. In our 
illustration the pantagraph is seen extended as it will be 
in service while the side bow is lowered. In addition to 
these collectors, provision is made for power supply by 
trailing cable when travelling on temporary extensions 
outside the area of the overhead line equipment. The 
cable, 100 yards in length, is carried on a motor-operated 
reel mounted in a chamber at the end of the locomotive. 

The body of the locomotive has a total length of 23ft., 
and an extreme width of Yft. It is dividéd into five com- 
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partments, viz., the cable-reel and compressor compart- 
ments, at one end, the driver's cab in the middle, and the 
control apparatus and resistance compartments at the 


other end. The driver's cab is provided with drop windows | 


to enable the driver to obtain a side view along the train, 
and also to manipulate the control cords of the side bow 
collectors without leaving the locomotive. The pantagraph 
is raised and lowered by means of a winch provided in the 
cab. Each locomotive in working order weighs about 
22 tons, and is designed to develop a continuous tractive 
effort of 1100 lb. at Siuiles per hour. At the hourly rating 
the tractive effort is 3500 lb. at 5 miles per hour. 

Power for the operation of the electrical equipment of 
the quarry is brought by a 33,000-volt transmission line 
from the company’s generating station at Whyalla. A 
sub-station is provided at the quarry where the voltage is 
stepped down to 3300 volts, and a motor generator set 
provides the necessary 600-volt direct-current supply for 
the locomotives. The transformers and switchgear for 
the transmission system and the whole of the equipment 
for the sub-station has also been supplied by the Metro- 
politan-Vickers Electrical Company. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Corre spondent.) 
Activity Resumed. 


Activity has been pretty generally resumed this 
week in the Midlands and Staffordshire, and in some cases 
works’ order books give cause for some optimism. During 
the holidays stocktaking has proceeded at a number of 
establishments, and at others the period has been utilised 
to get the staff holidays over. There is a tendency at 
many Midland works, which is growing, to arrange for all 
the staff to take their holidays at the same time, making 
use of the general quietude of business during the first 
two weeks in August for the purpose. The attendance on 
‘Change in Birmingham to-day—Thursday—was not up 
to the average, many prominent members being still 
away from home. Though the market tone was decidedly 
hopeful and the business done aggregated a considerable 
quantity, alike of iron and steel, sellers complained of the 
small size of individual orders. Profitable production 
under such circumstances, they assert, is almost impossible. 


The works generally continue to benefit as the result of 


the less effective continental competition. Consumers in 
increasing numbers are coming to the Staffordshire works 
for their supplies now that the competitive advantage of 
continental iron and steel has disappeared, and the 
foreign disability shows every sign of continuing for some 
time. Local mills can give immediate delivery of prac- 
tically al! classes of material, and they welcome the oppor- 
tunity of demonstrating the quality of their products. 
Market prices are firm, the tendency being towards 
advancement. Particularly is this the case with steel 
half-products, in which department native prices are 
practically on an equality with foreign. Raw iron remains 
the least active department of the market at date. 


Finished Iron. 


Staffordshire marked bar mills commenced opera- 
tions this week with a prospect of steady employment. 
Order books are better filled than recently, and such manu- 
factures as cables, chains, locomotive parts and various 
engineering, shipbuilding and railway requirements for 
which reliable quality is essential, bid fair to consume 
considerable quantities of material before the end of the 
year. lIronmasters will be pleased if they can keep their 
mills running regularly. The price of marked bars which 
was fixed at £12 in April, has not since been altered, and 
the steadiness of prices in the iron trade generally is indi- 
cated by the fact that the variation over the past two 
months has not been sufficient to effect the rate of pay of 
workers in the industry, which is governed by the selling 
prices of the material they produce. The disparity in the 
selling rates for Crown quality iron has become even 


greater than it was, some outside makers having reduced 


their quotation a further half-crown per ton, bringing 
the selling figure as low as £9 2s. 6d. per ton. Stafford- 
shire makers maintain their quotation of £10 upwards. 
Little business in this class of iron has come to this district 
since the holidays. The trade in nut and bolt and fenving 
bars is dominated by Belgian competition, Antwerp 
shippers offering supplies at £6 15s. to £6 17s. 6d. delivered 
in the Black Country. Some Staffordshire rollers have 
intimated that their minimum is now £8 l5s., or 2s. 6d. 
less than the recently ruling figure. Cthers refuse to go 
below £8 17s. 6d., and yet others below £9 per ton. Orders 
are few and far between, but as continental prices advance 
and delivery dates recede, local makers’ chances of secur- 
ing a share of the business increase. Some of the strip 
makers are busier and fair sales of wrought iron gas tube 
strip have been made at £10 15s. per ton. Practically all 
the Black Country tube works have now resumed opera- 
tions, and should shortly be in the market for supplies of 
material. 


Steel. 


Business in the steel department tends tc expand, 
the number of transactions in structural steel and in half- 
products since the holidays having been considerable. 
Consumers still hold that there is no inducement for them 
to buy forward, and consequently tonnages have been 
small and orders have been for early, if not immediate, 
delivery. Local mills have no difficulty in meeting this 
last demand. Midland structural engineers are reputed 
to have a lot of building work in hand, including the re- 
construction of a number of railway station roofs. A good 
deal of work has been given out in connection with power 
stations, and it is believed that when the quiet month of 
August is through, good demands will be made upon the 
steel works. The falling off in the quantity of business 
done with foreign firms seems likely to continue, with its 
diversion of orders to Staffordshire mills. Some im- 


porting merchants who tried to introduce quotations of 
their own to test the continental market have had them 
turned down, but. foreign prices now offer little inducement 
to the British buyer. Steel rollers in this area continue to 
benefit by reason of the continued firmness and scarcity 
of continental products. Belgian billets are extremely 
difficult to obtain. For small bars £7 7s. 6d. is the mini- 
mum quotation, rising according to the nature of the 
particular transaction, and as the continental quotation 
is £6 15s. to £6 17s. 6d., the business is placed with home 
producers. The steel works have booked a large number 
of billets on the basis of £6 2s. 6d., the bulk of the business 
in this district having been placed in South Wales. German 
efforts to compete in this department have not been suc- 
cessful, but the activity of that country in supplying thin 
sheets and tube strip is a serious matter for a number 
of the Black Country works. Tube strip makers in the 
district command a good preportion of the business avail- 
able. 


Raw Iron. 


Business in pig iron has improved a little this 
week and prices are somewhat steadier, but the tonnages 
| placed are small. The ordinary brands are difficult to sell, 
business being restricted chiefly to special irons, for which 
a fair demand usually exists, and the foundries have 
stimulated business to some extent by paying more atten- 
tion to the merits of various alloys. Blast-furnaces here- 
abouts are resigned to a period of inactivity for the next 
few weeks, and will be content to maintain current rates, 
which are about £2 19s. to £3 for Derbyshire No. 3 foundry 
material at furnaces, and £2 15s. 6d. to £2 18s. 6d. for 
| Northamptonshire. Little or nothing is being done in 
Lincolnshire iron in this market, and only small sales of 
hematites are reported, East Coast at from £4 3s. 6d. to 
£4 4s. 6d. and West Coast around £4 6s. delivered in each 
case. It is reported that the heavy foundries have rather 
more work on hand, steel works plant calling for renewal. 





Galvanised Sheets. 


Prices of galvanised corrugated sheets of 24 
gauge, although there is no pressure of demand, remain 
| uniform at £13 7s. 6d. to £13 10s. perton. The de-control 
of thin gauges has enabled makers of thin sheets to reduce 
their prices for 29 gauge to £16 10s. to £16 15s., and for 
30 gauge to £17 5s., a very needful step in view of German 
competition. The demand from India and the East is 
fair, but tonnages are on the small side. The export 
trade as a whole, while it shows a slight recent improve- 
ment, is none too good, while the calls made upon the 
industry by consumers at home are easily satisfied. 


Scrap. 


Scrap is brisk at £3 7s. 6d. to £3 10s., and several 
of the Welsh works are taking large quantities of this 
| material for melting purposes. 


Rolling Stock. 


A significant feature of the recent South African 
order for 500 railway wagons awarded to the Metropolitan 
Carriage, Waggon and Finance Company, Birmingham, is 

| that they are to be built of steel. The order involves a 

substantial tonnage of plates, replacing timber in the old- 
| fashioned wagon. This is the second order recently for a 
| similar number. The contract is worth £200,000, and is 
| therefore a useful standby for the coming autumn and 
winter. The order was taken at a keen price in competition 
with the Continent, and the success of the firm shows that 
this country is still able to hold its own in the supply of 
railway material. Midland wagon-building establishments 
have found very useful work for the steel works of this 
district during the past twelve months, and the signs are, 
with the comparatively poor buying by British railways, 
that there is a good deal of arrear building of rolling stock 
to come forward. The Sentinel Waggon Works, Ltd., of 
Shrewsbury and Westminster, has secured an order for » 
‘“* Sentinel-Cammell *’ steam gear-driven “ Tropical A” 
type steam rail car of 62ft. llin. in length, and capable of 
seating eighty-six passengers, for service on the Nigerian 
Government Railways. 


Ironworkers’ Wages. 


Midland ironworkers’ wages which are based on 
a sliding scale under the Midland Iron and Steel Wages 
Board will, as the result of the ascertainment of prices for 
| the last two months, remain unchanged until October. 
This award, following upon a redaction in June of 2} per 
cent., leaves the percentage payable at 30 above the pud- 
dling basis rate of 13s. 6d. The output of the firms selected 
for the ascertainment shows an improvement of about 
1000 tons. 


Trade Returns. 


Industrialists hereabouts regret that they can 
find little evidence of any improvement in the heavy 
industries of this district in the Board of Trade returns for 
July. It is noted, however, that whereas the returns show 
a loss in imports and an increase in British exports gener- 
ally, when compared with June, there are fairly substantial 
increases under both headings over the figures for July 
last year. The increase of £4,763,966 in exports when com- 
pared with July twelve months ago was due principally to 
a rise of £4,435,893 in articles wholly or mainly manu- 
factured, vehicles, including locomotives, ships and air- 
craft advancing, £2,132,614 ; machinery, £781,090; and 
cotton yarns and manufactures, £872,987; while the 
largest decrease was £898,767 in iron and steel and manu- 
factures thereof. Imports of articles wholly or mainly 
manufactured were greater by £216,481, the largest in- 
crease under this heading being one of £543,221, in leather 
and manufactures thereof, while the chief decrease was 
£785,796 in iron and steel and manufactures thereof. 


The Late Mr. Arthur Willmott. 


The death is announced of Mr. Arthur Willmott, 
A.M.I.E.E. and M.I.P.E., as having taken place at North 
Harrow on August 10th, after a short illness. Mr. Willmott 
| was well known in electrical circles in the Midlands. For 








many years he was works manager of the Electric Ordnance 
and Accessories Company, and later filled similar positions 
with Lyons and Wrench and the Igranic Electric Com. 
pany, Ltd., Bedford. 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 


Overseas Markets for Textile Machinery. 


ALTHOUGH the exports of British textile machi- 
nery in July were slightly below the monthly average 
of the seven completed months of the present year, the 
aggregate value of this class of engineering products 
remains at a consistently high and satisfactory level, com- 
pared with the corresponding period of either of the two 
preceding years. The quantity of machinery shipped 
last month amounted to 10,710 tons, valued at £094,076, 
compared with 9152 tons and £959,379 in July, 1927, and 
8861 tons and £885,633 in the corresponding month of 
1926. Last month’s total was made up of 7896 tons of 
spinning and twisting machinery, valued at £741,903, 
and 2368 tons of weaving machinery, valued at £182,048. 
British India was the leading individual market, with 
£227,710; followed by Germany, with £94,820; Japan, 
£84,928; Russia, £68,078; the Netherlands, £67,504 ; 
France, £61,914; South America, £48,183; the United 
States, £33,661 ; Australia, £20,736 ; and China, £20,219; 
“other European countries,"’ with shipments reaching 
an aggregate value of £224,718, being responsible for almost 
exactly 25 per cent. of the total exports during the month. 





An Exhibition of Textile Plant. 


Successful results have so far attended the efforts 
of the organisers of the Textile Machinery Exhibition, 
which is to be opened at the City Hall, Manchester, on 
November 14th. The exhibition will be international 
in character, and it is stated that about 90 per cent. of 
the exhibits will be seen under working conditions. Good 
support has been forthcoming from manufacturers of 
textile machinery in Lancashire and Yorkshire. 


The Gas Explosion Report. 


If one may judge from the public discussion 
which has followed upon the publication of the report— 
summarised in THe EncIvneer last week—of Mr. F. O. 
Stanford, appointed by the Minister of Health to inquire 
into the explosion at the Bradford-road gasworks, Man- 
chester, on August 23rd last, when two gas-holders were 
wrecked, the important recommendation of Mr. Stanford 
that the Corporation should appoint a chief engineer to 
take responsibility for the working and maintenance of 
their gas undertaking will soon be put into operation. 
Interesting reviews on the report have been expressed 
by several members of the Gas Committee. Alderman 
Cook, who is chairman of the Committee, stated that 
the holders in which the accident occurred were by no 
means the oldest in use in the various gasworks of the 
Manchester undertaking. Those in question, as was 
emphasised by Mr. Stanford, had been in continuous use 
since 1881, but it appears that there is an older one at 
the Gaythorn works which, however, the Committee hope 
soon to dismantle and to substitute for it a modern water 
less holder. One member of the Committee expressed 
the opinion that hitherto it has been assumed that a gas- 
holder would last practically for ever, but it that has now 
been proved that it may deteriorate and weaken, not from 
any specific defect, but simply from age, and that in future 
more attention will be paid to the testing and inspection 
of holders. 


Tramways and Electricity Supply. 


Arising out of a campaign of protest which has 
been proceeding here recently against the noise created by 
tramcears during the late night hours and in the early morn- 
ing hours, have come vigorous replies from the respective 
general managers of the Manchester and Salford tramway 
undertakings. Interesting points which are stressed by 
both are concerned with the question of electricity supply 
costs in relation to tramway traction. In the case of 
Manchester, 13-3 per cent. of the current generated in 
the city is used on the tramways. Salford’s electricity 
consumption by the tramways is much heavier, for it is 
pointed out that of the 53,000,000 units produced by the 
Salford Electricity Department last year 10,500,000 units 
were consumed by the tramways. This is equivalent to 
nearly 20 per cent. Both the officials mentioned urge 
that the abolition of the tramways would make a sub- 
stantial difference to the revenue of the electricity under- 
takings, and would almost inevitably lead to an increase 
in the rates charged to other consumers of electricity. 


Widening a Bridge 


A bridge widening scheme which has been under 
the joint consideration of the City Councils of Manchester 
and Salford for several years seems now to be more rapidly 
taking practical shape. The structure in question is the 
Blackfriars Bridge which forms a connecting link between 
the two cities across the river Irwell. At present the 
bridge is only 46ft. wide, and it is proposed to increase the 
width, as well as to Blackfriars-street, which runs from 
Chapel-street, Salford, to Deansgate, Manchester, to 75ft. 
The total net cost of the whole scheme is estimated at 
£410,000. After allowing for an anticipated grant from 
the Ministry of Transport and the assumed sale of surplus 
land, realising £154,200, the actual cost to be borne by the 
two cities will be in the region of £194,905. Of this sum 
it has been tentatively agreed that Salford’s share will 
be £138,058, and that of Manchester £56,847. The report 
of the special committee was considered by the Salford 
Finance Committee on Monday of this week, and the matter 
will be further considered at an early meeting of the General 
Purposes Committee. 


A Foundry Merger. 


A private limited company with a nominal capita! 
of £250,000, has just been registered to carry on the merged 
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foundry business of Joseph Foster and Sons, Ltd., of Soho 
Foundry and Bow-lane Ironworks, Preston, engineers, 
founders, and printing machine makers, the Canal Foundry, 
Blackburn, formerly Yates and Thom, Ltd., and the Pheenix 
Foundry, Lancaster, formerly owned by Messrs. Sharpe 
and Co. The amalgamated business will be known as 
Joseph Foster and Sons, Ltd. 


Non-Ferrous Metals. 


Conditions in all sections of the non-ferrous metals 
market during the past week have, so far as prices are 
concerned, been virtually a duplication of those reported 
«& week ago, copper, tin, and spelter showing further slight 
contractions, and lead a further relatively substantial 
gain. In respect of tin it is still the fact that the uncer- 
tainty of the statistical outlook is having the effect of 
making buyers markedly cautious in their transactions, 
with the result that the turnover in this section of the 
market has again been relatively small. Warehouse stocks 
of the metal in this country continue to grow, and, although 
at one time during the period under review there were 
indications of renewed steadiness, there has been a net 
loss on balance compared with a week ago of from 10s. 
to £1 a ton, according to position. There has been rather 
more buying interest in the copper section than in the 
previous week, but while refined descriptions have held 
firm, standard brands have given way to the extent of a 
shilling or two on somewhat freer offers of the metal. 
Spelter, also, has given way a little on cautious buying, 
and rather bigger available supplies. Lead, 
has attracted a fair amount of attention from consumers, 
and as stocks seem to be in strong hands, just now about 
10s. a ton more is being asked for this metal than a week 


ago. 


Iron and Steel. 


The iron and steel markets here are still lacking 
in any sign of animation, and to a large extent, of course, 
holidays are responsible for this. Occasional forward 
contracts for pig iron, covering the next few months, 
are reported, but, generally speaking, buying continues on a 
poor scale. Prices are fairly steady, however, with Stafford- 
shire and Derbyshire makes at from 67s. 6d. to 68s., de- 
livered Manchester, Middlesbrough at 79s., Scottish from 
87s. 6d. to 90s., 
hematite at 82s. 
still slow of sale, at £10 per ton for Lancashire Crown quality 
bars, and £9 10s. for seconds. Indian inquiry on this 
market for galvanised sheets relates to a few small parcels, 
with quotations in the neighbourhood of £13 7s. 6d. per 
ton for the usual Bombay or Calcutta specifications. In 
the steel section, the demand this week has been chiefly 
for constructional varieties for early rolling, buying from 
other directions being extremely limited. 
have been well held, with small bars at about £7 15s.; 
large bars at £8 17s. 6d.; boiler-plates at £9 15s. to £9 17s. 6d. 
for acid and 5s. less for basic qualities ; boiler-plates at 
6d.; frame plates at £8 17s. 6d.; and joists at 
s. 6d. Business in foreign steel materials shows no 
improvement yet, but prices keep firm all round, with 


delivery dates for both semi-finished and finished products | 


ranging from eight to twelve weeks. 


BARROW-IN-FURNESS. 
Hematite. 


The effect of the holidays is still being felt in 


the hematite pig iron market, and it will be some weeks | 


before there is any real sign as to how business will go. 
Chere seems to be a feeling that the worst has passed, and 
that there will be an improvement in business. [t is just 
possible that this optimism is justified, but in anticipating 
the future one needs to tread carefully in view of the 
disappointments which have occurred before when 
optimism has gone too far. The overseas trade is very 
moderate. There is not much going to the Continent, but 
there is a little business with America. A part cargo 
left for Philadelphia last week. Iron ore is only in 
moderate demand, and the trade outside the district is not 
great by any means. In the steel trade there is a little 
life, and makers are preparing to start again. 


week, but Workington will probably not start until the 
end of the month. 


The Late Mr. Myles Kennedy. 


Mr. Myles Kennedy, of Ulverston, who died last 
week, was actively connected with the iron trade of the 
district. He was the head of Kennedy and Sons, who 
owned the Roanhead mines, was chairman of the North 
Lonsdale Iron Company, and was also interested in many 
other mining and iron companies. He was sixty-six years 








SHEFFIELD. 
(From our own Correspondent.) 
Steel Trade Quietude. 


CONDITIONS in the ordinary commercial branches 
of the steel trade continue quiet, especially on the acid 
side, and there is no immediate sign of improvement. The 
increased call for basic material is still reported, and is an 
encouraging feature, but the volume of work reached so 
far still leaves much to be desired. The falling off in orders 
for acid steel becoming more marked. During the 
month of June, this district produced 74,300 tons of steel, 
as compared with 101,500 tons in May, and 76,000 tons in 
June of last year. This year’s aggregate included 23,700 
tons of acid steel and 41,900 tons of basic, and the decline 
was entirely in the former category, the latter showing an 
increase. Asa rule, the output of the two grades is about 
equal. The drop in the call for acid steel is to some extent 
accounted for by the reduced orders for railway material. 
The demand generally has not been so poor for years. The 
specifications from the British railway companies are on a 
very limited scale, those consumers having large stocks in 


18 


however, | 


Here, values | 


As regards | 
Barrow the merchant and rail mills will be at work this | 


hand. The demand from overseas is not by any means 
satisfactory. The best markets are South America and 
India, but competition for their work is very severe, and 
prices are keenly cut. China has been sending little or no 
railway work to this country for a long time, Belgium taking 
the greater share of the small amount given out by that 
country. The rail mills are very short of work. The steel 
rolling mills as a whole find a great difficulty in keeping 
their plants operating regularly. The shortage of work is 
such that portions of the plants are idle day after day. 


Empire Orders. 

The order recently placed in Sheffield for 1000 
enterprise and confidence in this city’s products. The 
rails are intended to replace the ordinary rolled steel rails 
now in service, and the contract is the largest of its type 


yet given out. The manganese rails will represent a con- 


Government to lay them shows an appreciation of the 


be derived from greater durability. The Victorian Govern- 


supplies, but not for such large tonnage. 





The Electric Furnace. 


A very noticeable feature of steel trade evolution 
|is the progress of the electric melting furnace in many 
| parts of the world, which is having the effect of rendering 
| many steel-using countries more or less self-supplying and 
| less dependent on purchases. The movement is naturally 
| causing some anxiety in the old steel-producing countries. 
Quite a good number of electric furnaces have been installed 
in various parts of the world during the past two years, 
| and there are prospects of a further extension of their 
j use. Spain has two works equipped with plant capable of 
a large output of electric steel ; there are newly installed 
| furnaces at work in South Africa, Japan, Russia, Aus- 
tralia, and some of the smaller European countries, and 
even in a place so far removed as Hong Kong. 


Quality of the Product. 


according to brand, and West Coast | 
Finished iron is maintained, although 


It is often said that the products of the electric 
| furnace in some of these newer centres are not likely to 


while they may be sufficient for ordinary purposes, the 
engineer must still come to this city for his steel when work 
of a special or important kind requires to be done. Mr. 
|C. G. Carlisle, a Sheffield steel manufacturer, however, 
takes a much more favourable view than this of the possi- 
bilities of the electric furnace. He points out that there are 
noted firms in our very midst who have been making elec- 


| 


years. ‘To think,’ he says, “that these metallurgical 
concerns would be satisfied with a third-rate steel, or that 
| such inferior steel could hold its own for years, is com- 
| mercially absurd. During the war,”’ he continues, “ the 
electric furnace proved very useful in providing some 
of the finest armament and aero steels ; since the war it 
has been employed on commercial steels mostly of the 
special kind. In the hands of a competent operator, it 
can challenge any of the other processes. The slowness of 
this country to appreciate these facts has induced electric 
furnace patentees and builders to seek orders elsewhere.” 
Mr. Carlisle considers that “‘ there are two solid obstacles 
| to a very rapid extension of electric furnace plants. The 
first is the scarcity of existent forges and rolling mills. 
It is possible to make steel wherever electric current is 
available and cheap, but to work it up into shapes in- 
numerable, presents a larger financial problem. The 
second factor is the scarcity of suitable men willing to 
isolate themselves. This psychological factor is one of the 


preventive of its break-up.”’ 


Colliery Matters. 


The colliery village of Maltby, near Rotherham, 
has suffered a severe blow by the temporary closing of the 
colliery. Last week the colliery company issued an an- 
nouncement that owing to certain structural alterations, 
rendered necessary by a breakdown of the washing plant, 
| it was essential that the colliery must close for several 
| weeks. As a result of this step, about 2500 men and boys 
| have been thrown out of employment. A few days ago a 
| report gained currency that the Markham “A” colliery of 
| the Staveley Company was to be closed temporarily, but 


it is officially denied, as is also a statement that a fault has 
been met with in the workings. The pit is working 
normally, and it is expected that it will continue to do so. 
It was sunk in order to reach the black shale seam, and its 
| development has been satisfactory. 





Some Lighter Trades. 


The making of gramophone needles is one of 
Sheftield’s busy industries, and it is declared that the city 
now mekes more of these implements than any other centre 
in the world. The progress of the hack-saw trade con- 
tinues, and some firms report a considerably increased 
output. There is no improvement to record in cutlery and 
plate. The Colonies continue to buy fairly well, and there 
is a number of useful contracts on hand for hotel and 
restaurant equipment, but the general trade is poor. The 
demand for pen and pocket knives has recently shown a 
falling off. There is a poor demand for ordinary razors, 
but the trade in wafer blades is still expanding. A large 
quantity of foreign cutlery is still sold in this country. 
Germany is the chief source of supply, and in the March 
quarter sent 9679 dozen knives out of a total of 12,718 
dozens imported, and almost the whole of the 88,000 dozen 
scissors and the 8679 dozens of ordinary razors. The value 
of the safety razor blades and blanks imported during the 
quarter was £76,348. The largest share of this trade is in 
the hands of the United States, from which imports valued 
at £54,942 were received, Germany's share being £9147, 
| and Canada’s £8436. 





tons of manganese steel rails for the city railways of Sydney | 
(New South Wales) was a pleasing instance of Imperial | 


NORTH OF ENGLAND. 
(From our own Correspondent.) 


Better Trade Sign. 


Tue decision of Dorman, Long and Co., Ltd., 


| Middlesbrough, to restart two additional blast-furnaces at 
| their Redcar works provides a welcome change from the 


dreary course of events in the iron and steel trade of the 
North of England during the past six months. Hitherto 
the tendency has been to reduce the number of furnaces 


| in blast, and drastically to curtail the production of iron. 


As a result of this decline the furnaces active on the North- 
East Coast have dwindled from 40 to 29 since the begin 
ning of the present year. One of the furnaces at Redcar 
will be put on the production of hematite, and the other 
on ferro-manganese, and the news is taken as a favourable 


| symptom of improving trade with the advent of autumn. 


siderable capital cost, but the decision of the South Wales | 


advantages of safety and eventual economy which will | 


ment Railways are among others who are inquiring for | 


| No. 1 Cleveland foundry iron is 68s. 64d. ; 


be equal to the best grades of Sheffield tool steel, and that, | 


contributory causes of the centralisation of industry and a | 


| Sumers. 





Cleveland Iron Trade. 


Seasonal quietness is pronounced in the Cleveland 
pig iron trade, but fall of the year requirements are 
expected to necessitate fairly extensive buying. Little 
iron is available for the open market, and customers’ per- 
sistent pressure for price concessions fails to induce makers 
to lower their fixed quotations. New business is extremely 
limited, but stocks keep low, and the restricted output 
is almost absorbed by consumers who have contracts run 
ning and by producers’ own foundries and steel works. 
No. 3 G.M.B., 


66s. ; No. 4 foundry, 65s. ; and No. 4 forge, 64s. 6d. 


Hematite Pig Iron. 


The small home and export demand for East Coast 
hematite pig iron does not fully take up the limited make, 
and stocks are fairly heavy. Inquiries for mixed numbers 
are now little heard of, consumers at home and abroad 
being disinclined to purchase other than iron made to 
stipulated analysis. Manufacturers have no agreement 
as to fixed quotations, and terms on which business is put 
through vary a good deal. Prices range from 68s. to 71s., 
according to quality. 


Ironmaking Materials. 


Inactivity continues to characterise the foreign 
ore trade. Merchants confidently predict an upward 
movement in prices in the near future as the result of 
short supply, and urge consumers to enter the market, 
but the latter are not tempted by the representations 
made to them. Best Rubio ore is quite 22s. 6d. c.i.f. Tees 
Blast-furnace coke is not selling readily to local 
Good average qualities are around 17s. 6d. delivered to 


users 


tric steels seriously and consistently for the last fifteen | WOTKs in this district. 


Manufactured Iron and Steel. 


Business in the manufactured iron and steel trade 
continues on quiet lines, but in some departments quite a 
lot of work has yet to be turned out. Rail producers are 
likely to be busier, and producers of constructional steel 
have good contracts arranged. Sheet makers are under 
stood to be heavily sold to the end of the year. Producers 
of shipbuilding requisites would welcome freer distribution 
of specifications. There are no quotation changes to 
record. 


The Coal Trade. 


There are no indications of expansion in the 
demand for any class of fuel, and idle time at the pits is 
likely to continue for some weeks. The autumn outlook 
is regarded as likely to show improved trade, but the most 
optimistic do not anticipate anything to give more than 
a steady appearance to prices and slightly increased work 
ing at the pits. For prompt delivery there is plenty of 
fuel on offer, but buying is not brisk. Producers in North- 
umberland keep to the minimum prices and hope that more 
trade will come. The chief competitors of the county 
are Poland and Yorkshire, and it would seem that the 
latter district is gradually increasing its exports under 
the five counties scheme, whereby prices are made attrac 
tive to foreigners through the levy on coal to home con 
Producers of best Northumberland steams are 
holding firmly to 13s. 6d., and indicate definitely that there 
will be no reductions in prices during the remainder of the 
year. Tyne primes and similar grades are quoted un- 
changed at 12s. 9d. for large and 9s. 3s. for smalls. Durham 
gas coals are fairly steady and demand shows a little expan- 
sion, but there is ample room for further improvement. 


| Several inquiries are circulating from the smaller Baltic 


ports for supplies to be shipped this season, and autumn 
buyers are beginning to throw out feelers as to the tendency 
of the market. Durham coking unscreened are easy 
for prompt, but firmly quoted for the end of the month 
and later at 13s. 3d. to 13s. 6d. Bunkers are in quiet 
demand and plentifully offered, good ordinary being 
13s. 3d., and superiors 13s. 9d. to 14s. 9d. The coke 
position is unchanged. Orders on hand are numerous, 
but continued lack of tonnage limits operations. Orders 
are steadily accumulating, and giving a better forward 
tone to the market. For prompt clearances quotations 
could be discounted, but forward positions are firmly 
maintained. Gas coke is 20s. to 20s. 6d.; patent oven 
cokes, 18s. to 18s. 6d.; beehive and special cokes, 22s. 


to 27s. 


New Graving Dock. 


Good progress is being made with the construc- 
tion of the new graving dock at the Bull Ring Yard of 
Smith’s Dock Company, Ltd., North Shields. The new 
platers’ shed, 180ft. by 90ft., is practically finished, as is 
also the retaining wall, and excavating work is now pro- 
ceeding for the dock basin. On one side the contractors 
are about three-quarters of the way down for the dock 
wall, and on the other side a portion of the dock wall has 
been erected. The dock, which is intended to accom- 
modate large oil tankers, is to be 480ft. in length, 68ft. 
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wide at the entrance, and 
have a depth of 24ft. at the sill at high water. 


Big Order for Railway Stock. 


Robert Stephenson and Co., Ltd., of Darlington, 


have received an order for four engines and tenders for | 


the Ottoman Railway from Smyrna to Aidin. The com- 
pany built a number of engines for this railway before 
the war, and it is a matter of satisfaction to it to have 
maintained continuity of orders, more especially in view 
of the fact that tenders were invited from abroad as well 
as from locomotive builders in this country. The engines 


will be fitted with superheaters, and will weigh 604 tons | 


each. The tenders are of the six-wheeled type, weighing 
16} tons each, making the total light weight of the engine 
and tender 77 tons. The weight in working order will 
be 104 tons. Orders on the company’s books are sufficient 
to keep the works going for several months. 


Iron and Steel Imports. 


Statistics compiled for the Tees Conservancy 
Commission show that the imports of iron and steel to 
the Tees for the nine months ended July 3lst totalled 

73,901 tons, as compared with 306,418 tons in the corres- 
ponding period of 1926-27 and 52,250 tons in the pre-war 
period of 1913-14. Pig iron imports have been reduced 
practically to vanishing point. During the nine months 
only 4928 tons were imported, as against 94,977 tons for 
the corresponding period a year ago. The imports of 
billets, blooms, slabs, crude sheet bars, &c., reached 
133,432 tons, as compared with 168,259 tons in 1926-27, 
aild 33,019 tons in 1913-14, while 35,541 tons of plates, 
bars, angles, rails, sheets, joists, &c., were unloaded, as 
against 43,182 tons and 18,919 tons respectively. 











SCOTLAND. 
(From our own Correspondent.) 
Steel. 


THE general position in the steel trade is more or 
unchanged. Those establishments engaged on the 
production of heavy steel are not working at anything 
approaching full capacity. Prospects are said to 
brighter, however, and a change may be apparent before 


less 
be 


long, provided the new selling arrangements in the export 
markets proceed according to plan. Meanwhile, the 
majority of the works would welcome an increase in the 
number of specifications in the market. Those works 
engaged on the production of light steel are compara- 
tively well placed at present. 


Steel Sheets. 


If only the heavier gauges of 
better position, the general situation in the sheet trade 
might be termed satisfactory. The lighter gauges are better 
off than they have been for some time, and galvanised 
sheets have shown a distinct improvement during the past 
week two. Galvanised corrugated sheets, 24¢., have 
been quoted £13 12s. 6d. home and £13 10s. per ton export, 
and black sheets, }in., £8 12s. 6d. per ton, home or export. 


sheets were in a 


Tubes. 


The position in the tube trade is satisfactory, 
most descriptions being in good demand at present. It 
is said that makers cannot guarantee deliveries of weldless 
tubes in less than three months. 


Iron. 


The situation in the bar iron trade is still rather 
Re-rolled 
steel bars have been more active, but the amount of busi- 
ness booked does not in any sense compensate for the lack 
of business in the bar iron department. Prices are nomin- 
ally unchanged. 


depressing, recent buying being most subdued. 


Scrap. 


Ordinary business in scrap continues on quiet 
lines, consumers being averse to buying on a substantial 
scale at present. Cast iron scrap is quoted 62s. 6d. and 
heavy steel s« rap 65s per ton. 


Exports and Imports. 


Imports of iron ore continue on a small scale, the 
total arrivals during the past week totalling only some 
2600 tons. Steel and iron products from the Continent 
totalled 1300 tons. Exports also were extremely light, 
only some 600 tons of steel and iron products being shipped 


abroad. Pig iron shipments totalled 403 tons. 


Coal. 


Business in the Scottish coal market proceeds on 
recent lines. In all districts collieries find a ready outlet for 
their outputs, a good proportion of which is going away 
against contracts. Consequently, any available fuel 
easily disposed of at firm rates. 
strong, and are practically unobtainable for a matter of 
Lanarkshire splints, ells, and steams move 
steadily. Some pressure has been experienced for supplies 
of Lothians steams, but the position in this respect is now 
easier. Fifeshire steams have been unequal to the demand, 
and a number of steamers have been held up awaiting 
cargoes. Aggregate shipments amounted to 221,519 tons, 
against 205,307 tons in the preceding week, and 246,124 
tons in the same week last year. Land sales show a slight 
improvement. It said that household coal will be 
advanced by 2s. 6d. per ton at the beginning of September, 
while the total advances throughout the winter wil 
probably total 5s. to 7s. 6d. per ton, according to quality. 


1s 


two weeks or so. 


IS 








Washed nuts are especially | 


83ft. general width, and will | 


WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


SHIPMENTS of coal from this district last week were 
not particularly good, though they were about what might 
have been expected in view of the holiday conditions then 
prevailing. The total came to rather more than 338,000 
tons, which compared with over 471,000 tons for the pre- 
ceding week. Tonnage did not come along during the 
holiday period to anything like the extent that was anti- 
cipated, and at the end of last week there were as many as 
| nearly thirty idle tipping appliances at the various docks. 
But the position has improved since that time, as on 
Tuesday last the number of idle tipping appliances was 
reduced to fifteen, and there were as many as ten steamers 
| waiting to get into berth. This is about the strongest 
| loading position that has been experienced for some con 
siderable time past, and it is not surprising to find that, 
following upon the holidays and the restriction of produc 
tion, some qualities are extremely difficult to obtain for 
prompt loading. This applies more especially to smalls and 
sized coals. Apart from this fact the market provides no 
new feature. The Danish State Railways are inquiring 
for 10,000 tons of Welsh large coals for delivery from now 
to the end of October, but so far as the Egyptian State 
Railways are concerned, no news has yet come to hand as 
to the placing of their order for 140,000 metric tons of large 
coals for delivery over the next three months. On this 
occasion the tenders which were opened on the 7th inst. 
have to hold good for fifteen days, and not ten days, as 
has been the case with previous inquiries. There is 
naturally a good deal of speculation as to whether the order 
will come to South Wales or be given to Northumberland 
coals, which are the strongest competitors. The lowest 
price put in for the latter is 22s. 4d. per ton, as against 
26s. 9d. for Russell's Tillery or 27s. ld. per ton for the 
coals which are on the Egyptian State Railways’ list. 
Even allowing for the difference in price, there is a strong 
belief that the order will come to this district. At the same 
time the feeling prevails in coal trade circles that the 
prices quoted are very low, considering the c.i.f. risk in- 
volved as based on the minimum prices of coals, the margin 


] 
| 


| acquired land at Briton Ferry 


to cover freight, costs and profit, if any, is extremely thin. | 


Coal Contracts. 


Information has come to hand that the Egyptian 
State Railways have accepted the offer of Messrs. T. 
Beynon and Co., viz., id. c.i.f. Alexandria, for large 
coals on the railways list. the quantity being 90,000 tons 
instead of 140,000 tons, which firms were asked to tender 
for. With regard to the Danish State Railways’ inquiry 
for 10,000 tons of large coal, this has been divided between 
two Cardiff firms of coal exporters 


9-7 
«it 


Coalfield Items. 


Although there is nothing more definite regarding 
the reports of the merging of colliery undertakings in this 
district, the belief strongly prevails that it will not be very 
long before there are developments. Rumour is almost 
running riot respecting the possibilities, and has a rather 
unsettling effect. The probability of further amalgamations 


taking place is foreshadowed, not only as regards collieries, | bn 
. ability of the parts. 


but in respect of patent fuel undertakings, the unification 
of control of foreign coaling stations and the application 
of the same principle to transport, so far as private owners’ 
wagons are concerned. It is difficult to say what may 
happen or where it will all end. Reference has already 
been made to the closing of the collieries of North's 
Navigation Company in the Maesteg district, a veritable 
tragedy for that area. Hopes are entertained that steps 
will be taken to make it possible for a resumption to be 
made, but, according to the chairman of the company, 
the only way out of the impasse is for a revision of the 
working conditions at these pits. The most important 
thing is the question of the minimum wage, which is 
described as having been a burden in that district for a 
very long period. Owing to the high minimum wage, 
with the absence of safeguards as to the diligence and 
regularity at work, about 40 per cent. of the pieceworkers 
at some of the Maesteg collieries are content with the 
minimum wage, and, as a consequence, they do not put 
forward their best efforts. The concessions which have 
been asked for on behalf of the company will not affect 
more than 15 per cent. of the total number of men em- 
ployed. It is not proposed to interfere with the wages of 
any of the day wage men, and all that the company ask is 
that the collieries should be put on the same basis as 
competing undertakings. A resumption of work is pro 
mised if the workmen accept the offer of the company 


The Tin-plate Trade. 


Work has been resumed in the tin-plate industry 
after the week's stop last week, and in view of the improved 
conditions prevailing there are hopes that there will not be 
another stop week before Christmas. It was fully expected 
this week to start the fourth set of the mills at the Elba 
Tin-plate Works at Swansea, when the whole of the mills 
would be in operation and employment found for 100 more 
men, bringing the total up to about 700. 


Current Business. 


| 
There is not a great deal of new business on the 
market, though it cannot be denied that a little 
inquiry is being received. For the time being, collieries are 
well placed for tonnage, but whether these conditions will 
be continued for long, it is difficult to say. The distribu- 
tion of tonnage among the collieries is, as usual, somewhat 
irregular, but improved as the situation is temporarily, 
it cannot be said that there is any appreciable effect upon 
values, except possibly smalls and sized descriptions, which 


1! 
| 


are scarce. The market for these qualities is certainly 
| firm, but in other directions there is no alteration, and 
| patent fuel remains quiet. 
The Late Mr. Herbert Eccles. 
The death took place on Sunday last of Mr. 


' Herbert Eccles, J.P., at Fairwood Lodge, Killay, Swansea. 


| changed their address from 40, Aybrook-street, W. 1, 


185 





Mr. Eccles was one of the pioneers of the steel industry in 
South Wales and an ex-High Sheriff of Carmarthenshire. 
He was the son of the late Mr. J. H. Eccles, and was born 
at Leeds seventy-one years ago. He settled in South 
Wales as the manager of the works of the old British 
Miners’ Company at Cwmavon, where he remained for 
several years. Thirty years ago, with Mr. F. F. Card, he 
and together they started 
the Briton Ferry Steel Works, which to-day are among 
the largest of their description in West Wales. In addition 
to being managing director, Mr. Eccles was also associated 
with the Llanelly Steel Works, which he helped to form 
In conjunction with Mr. Card, he reconstructed the old 
Vernon Tin-plate Works at Briton Ferry. He was also a 
director of the Melyn Tin-plate Works at Neath, and several 
other undertakings, while in 1914 he acquired the Albion 
Steel Works, Briton Ferry, at a cost of about £30,000. 
He was the first Chairman of the South Wales Siemens 
Steel Association, and with the Right Hon. John Hodge 
was responsible for the formation of the Joint Conciliation 
Board of the South Wales Siemens Steel Trade. 











B.E.8.A. SPECIFICATIONS. 


THREE-PIN WALL PLUGS AND SOCKETS. 

Tue British Engineering Standards Association has 
just issued a new specification—B.S. Specification No. 
317, 1928—for hand-shield and side-entry pattern three- 
pin wall plugs and sockets—two-pin and earth type— 
for domestic purposes. This Specification is issued at an 
opportune moment, coming as it does so soon after the 
discussion at the recent Electrical Contractors’ Associa 
tion Conference at Cheltenham on ‘“‘ Earthing as a Safe- 
guard to the Public.”” Mr. W. R. Rawlings, in presenting 
his paper on this subject, urged that three-pin plugs should 
be used in all parts of a house, since in the average home 
there was always the possibility of a person making contact 
between earth and some metal which had become alive 
owing to defective insulation of the wiring system 

The I.E.E. Wiring Regulation No. 968 requires that 
“if the conditions are such that a person touching any 
metal liable to become alive should the insulation become 
defective is liable to be simultaneously making contact 
with earth, such metal shall be earthed.”’ 

This new British Standard Specification enables this 
regulation to be complied with by the provision of a range 
of standard sizes of three-pin plugs and sockets of such 
design and robustness as to conform to the best practice 
in modern witing installations. The Specification is very 
similar to B.S. Specification No. 73, 1927, which deals 
with two-pin plugs and sockets. The two specifications 
are arranged in the same general form and the standard 
ratings are the same, viz., 2, 5, 15 and 30 ampéres. 

The principal features of the specification are the fixing 
of dimensions to secure interchangeability and the fixing 
of such other dimensions as are necessary in order to secure 
a reasonable degree of soundness in design and construc- 
tion. Certain tests are prescribed, such as that for current- 
breaking capacity, and the materials to be employed in the 
manufacture of the plugs and sockets are specified. Finally, 
details are given regarding the dimensions of the gauges 
to be used by the manufacturer to check the interchange- 


This Specification (No. 317, 1928) may be obtained from 
the Publications Department, B.E.S.A, 28, Victoria-street, 
S.W. 1, price 2s. 2d. post free. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ask announce that they have 
to their 
Works,” Chapel-road, 


Streatham 8727 


GEORGE GREEN AND Co us to 


The 
Teleph« me, 


newly erected factory, Gee-Gee 
West Norwood, 8.E. 27. 

Mr. T. Lockwoop Bunce, M.I. Mech. E., has recently joined 
the staff of Craven Brothers (Manchester), Ltd. Since thé war 
Mr. Bunce has been associated with John Stirk and Sone, Ltd., 
of Halifax, and previously with William Asquith, Ltd., also ot 
Halifax Craven Brothers (Manchester), Ltd., have recently 
absorbed the machine tool department of Armstrong-Whitworth 
and Co., Ltd., Joshua Buckton and Co., Ltd., Leeds, and Thomas 
Shanks and Co., Johnstone. Extensions are in progress at 
Reddish to meet the extra capacity required under the amalga- 
mations 








CATALOGUES. 


INTERNATIONAL Processes, Ltd., 3, Grosvenor-gardens 
London, 8.W. 1.—Booklet dealing in detail with Newsarre 
self-adjusting all-steel pit prope. 

Darcy Wentworts, 26, Victoria-street, London, 8.W. 1. 
A pamphlet on central heating by the “ Linfield "’ heater circu- 
lator with steam-controlled water. 

B. R. Rowtanp anv Co., Ltd., 
lilustrated descriptive price list No. 


Reddish, near Stockport.- 
76 of the sizes and types of 


| grinding wheels made by the firm. 


| 
more | 


| NERY 


J. BuaKkeBoroven aNnp Sons, Ltd., Brighouse, Yorks 
Catalogue No. 113 of fire-fighting equipment, including valves, 
hydrants, hose, chemical extinguishers, &c. 

Company, Ltd., Broadheath 
the firn 


Tue Cuurcuitt. Macuine Toor 





near Manchester Pamphlet D.C.P. 2, illustrating Ss 
model “ D.C.P.”’ crank shaft pin grinding machine 
Tue UNIversat System oF MacuiIne MOULDING AND Macat 


Company, Ltd., 13-15, Wilson-street, E.C. 2.--A booklet 
dealing with an aluminium pressure die casting machine, 








Mopvet ENGIngeRs’ EXHIBITION The tenth Model Engi- 
neers’ Exhibition opens on September 15th in the Royal Horti 
cultural Hall, Westmirster, London. In addition to the 
Championship Cup for the best piece of work in the Exhibition 
and the Admiral Bacon Cup for the best piece of amateur work 
submitted, the Cunard Company is offermg, for the first time, 
a valuable « up for the best model of a ship of its line. 
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; STEEL (continued). 
N.W. Coast— 
(1) Native 19/-to 21/-| yb Coast ~~ — 
(1) Spanish 19/— to 21 a ee va ‘ : . se Sad cad 
(1) N. African 19/- to 21 /- Ship Plates ere 
Pits Angles 717 6 
N.E. Coast— Boiler Plates 12 15 0 
Native 18/- to 21 Joists 717 6 
Foreign (c.i.t 22/6 Heavy Rails 810 0 
Fish-plates 12 0 0 
Channels 10 56 0 £9 to £9 5 
PIG IRON. Hard Billets 713 6 
Soft Billets 615 0 
Home. Export. ve 
N.W. Coast— 
£ s. d. £ os. d. Barrow— 
(2) Scortanp Heavy Rails 8 5 0 
Momatite aie @.. .. Light Raile 810 Oto 815 0 
No. 1 Foundry 315 Oto316 0 Billets 710 Otold O 0 
No. 3 Foundry 311 0 
MANCHESTER— 
N.E. Coast— Bars (Round) 817 6 
Hematite Mixed Nos. 3 8 0 $8 Oo » (Small Round 716 O 
No. 1 3.8 6 3; 8 6 Hoops (Baling) 10 0 0 915 0 
o (Soft Steel) 9 0 0 815 0 
Cleveland Plates ca " 812 6. 
No. 1 3.8 6 3.8 6 9° (Lanes. Boiler 910 Oto 915 O 
Silicious Iron see 38 6 title 
No. 3 G.M.B. 36 0 3 6 O| a , 
. : Siemens Acid Billets 10 0 0 os 
No. 4 Foundry 3.5 0 35 0 , a ” 
No. 4 Forge 3466 ’ 24 Hard Basic 7 2 6to 712 6 
Mottled . és : : Intermediate Basic . @ 6a 4 
3 3 4 ¢( . : 
White ii a <a Bs Soft Basic 6 5 Oto 6 7 6 
3 . = % 
Hoops 900. 
MIpDLanps— Soft Wire Rods . 7 B&B Oto 710 O 
(3) Staffs.— MIDLaNpDs— 
All-mine (Cold Blast) a Small Rolled Bars 7 7 6to 8 0 0 
North Staffs. Forge Billets and Sheet Bars 6 1 6to 6 2 6 
» Foundry 3 2 6 7 Sheets (20 W.G.) 1110 Otol2 O 0 
Galv. Sheets, f.o.b. L'pool 13 7 6to13 10 0 
(3) Northampton Angles 717 6 
Foundry No. 3 215 Oto2 17 0O - Joists 717 6 
Forge 213 6 - Tees 817 6 
(8) Derbyshire Bridge and Tank Plates 812 6 
No. 3 Foundry 219 Oto3 1 0 _ Boiler Plates .. ll O 9 
Forge 218 O == 
(8) Lincolnshire 
No. 3 Foundry 3 1 0 a NON-FERROUS METALS. 
No. 4 Forge 218 6 SwansEa— 
Basic a Tin-plates, I.C., 20 by 14 18/- to 18/3 
: Block Tin (cash) 212 17 6 
(4) N W. Coast = (three months 210 12 6 
N. Lanes. and Cum.— Copper (cash).. 62 18 9 
| 4 2 6(a) - (three months) 62 17 6 
Hematite Mixed Nos. j 4 5 6(6 Spanish Lead (cash) 2113 9 
‘a 8 ‘. (three months) 2113 9 
Spelter (cash) 24 8 9 
os (three months) 2415 0 
MANCHESTER— 
MANUFACTURED IRON. Copper, Best Selected Ingots 67 0 0 
_ Export Electrolyti: 69 10 0 
i. * ie a Strong Sheets 94 0 0 
Scor.aNp - Tubes (Basis Price), |b 0 1 i} 
Pieces ie 10 5 0 915 ¢ Brass Tubes (Basis Price), |b o 1 0 
Best Condenser, |b. i 
Lead, English 23 5 0 
N.E. Coast ~ Foreign 2117 6 
Iron Rivets ll & O Spelter 25 0 0 
Common Bars 09 5 0 \luminium (per ton) £107 
Best Bars 10 15 0 
LaNncs.— 
Crown Bars 19 0 0 . 
Second Quality Bars 910 O FERRO ALLOYS. 
Hoops 13 0 0 Tungsten Metal Powder 1/7 per Ib. 
8S. Yorks. Ferro Tungsten 1/3 per lb. 
Crown Bare 1010 0 Per Ton. Per Unit. 
Best Bare 11 0 0 Ferro Chrome, 4 p.c. to 6 p.c. carbon £21 0 0 7/6 
Hoops 1210 0 a 6 p.c. to 8 p.c. £20 10 0 7 
8 p.c. to 10 p.c. ,, £20 0 0 6 
MIDLANDS Specially refined 
Crown Bars 9 2 6told 0 O Max. 2 p.c. carbon £33 0 0 12/- 
Marked Bars (Staffs i2 0 oO. ; Po 1 p.c. carbon £39 0 0 15 
Nut and Bolt Bars 815 Oto 9 0 9 0-70 p.c.carbon £44 0 0 17 
Gas Tube Strip 1015 Ot>1017 6 da e carbon free 1/2 per Ib. 
Metaliic Chromium 2/8 per lb. 
Ferro Manganese (per ton) £13 15 Ofor home 
\ £13 10 0 for export 
STEEL. (d) Silicon, 45 p.c. to 50 p.c £12 5 0 scale 5/- per 
6) Home. (7) Export. unit 
£ s. d. £ s. d. » 75 p.e. £19 0 0 scale 6/— per 
(5) ScorLanp unit 
Boiler Plates 19 10 O 10 10 O Vanadium 14/3 per lb. 
Ship Plates, Jin. and up 8 7 6 712 6 » Molybdenum 4/3 per Ib. 
Sections 717 6 7 2 6 » Titanium (carbon free) 1/2 per Ib. 
Steel Sheets, jin 812 ¢f 8 12 6] Nickel (per ton) £170 to £175 
Sheets (Gal.Cor. 24 B.G 13 12 6 13.10 0] Ferro-Cobalt 9/- per lb. 
| 
1) Delivered. 2) Net Makers’ Works. (3) f.o.t. Makers’ Works, approximate. (4) Delivered Sheffield. 


‘6 


Home Prices 


All 


Current Prices for Metals and Fuels. 


IRON ORE. 


lelivered Glasg: 











yw Station. Boiler Plates 10/- extra delivered England. 





LANARK SHIRE— 


(f.o.b. Glasgow) 


AYRSHIRE 


(f.0.b. Ports) 


FiresnHire— 


FUELS. 


SCOTLAND. 
(Prices not stable.) 


Steam 
Ell 
Splint 
Trebles 
Doubles 
Singles 


Steam 
Jewel 
Trebles 


(f.0.b. Methil or Burnt - 


island)}—Steam .. 


Screened Navigation 


Trebles 

Doubles 

Singles 
Loraians— 


(f.0.b. Leith)}—Best Steam 


Secondary Steam 


Trebles 
-Doubles 


Singles 


(8) N.W. Coast 
Steams 
Household 
Coke.. 


NORTHUMBERLANI 


Best Steams 
Second Steams 


Steam Smalls 


Unscreened 

Household 
DURHAM 

Best Gas 

Second 

Household 


Foundry Coke 


SuHerrietp 


Best Hand-picked Branch 
Derbyshire Best Bright House 
Best House Coal 

Screened House Coal 


Yorkshire Hards 
Derbyshire Hards . . 


Rough Slacks 


Nutty Slacks .. 


Smalls 


Blast-furnace Cuke (Inland) 


ENGLAND. 


Inland. 
26 /— to 27/6 
19/6 to 20/6 
18/6 to 20 
16/— to 17/- 

Nuts 14/— to 15/6 
14/— to 16 
14 to 16/- 
8/6to 9/6 
5/-to 6/- 
3/-to 4/6 
13/— at ovens 


Furnace and Foundry Coke (Export), f.o.b. 


CaRDIFF— 


Steam Coals : 


(9) SOUTH WALES. 


Best Smokeless Large 

Second Smokeless Large 

Best Dry Large 

Ordinary Dry Large 

Best Black Vein Large 
Western Valley Large 

Best Eastern Valley Large 
Ordinary Eastern Valley Large 


Best Steam Smalls. . 
Ordinary Smalls 

Washed Nuts 
No. 3 Rhondda Large 


” ” 
No, 2 ” 
” ” 


Smalls 
Large 
Through 
Smalls 


Foundry Coke (export) 
Furnace Coke (export ) 


Patent Fuel 


Pitwood (ex ship) .. 


SwansEa— 
Anthracite Coals : 


Best Big Vein Large 


Seconds 
Red Vein. . 


Machine-made Cobbles 


Nuts. . 
Beans 
Peas. . 


Breaker Duff .. 
Rubbly Culm 


Steam Coals : 
Large 
Seconds 
Smalls 


Cargo Through 


(7) Export Prices—f.o.b. Glasgow. 


eoals are per ton at pit for inland and f o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 





¢) Delivered Birmingham. 


(4d) Rebate 12/6 joists ani 10/- 





(9) Per ton f.o.b. 


(a) Delivered Glasgow. 


ali other materials if home consumers confine purchases solely to British products. 


Export 
13/9 
14/3 to 14/6 
16/— to 17/- 
13/3 
13/- 


12/- 


13/6 
15/6 
13/6 


to 12/9 
18/- 

13,6 to 14 
13/6 to 13/9 


126 


12.3 
119 
13.6 
13/3 
12,6 


24/— to 25/- 
37/6 to 50/- 
22/6 to 23/6 


13/3 to 13/6 
11/9 to 12/- 
9/-to 9/6 
11/9 to 12/- 


21/— to 27/- 


15/- 
13/3 to 13/9 
21/— to 27 


18/3 to 19 


18 — to 19/6 


19/3 to 19.6 
18/— to 19/- 
18/— to 18/6 
17/3 to 17,9 
17/6 to 17/9 
17/-—to 17/3 
16/6 to 17/3 
16/3 to 16/6 
12/6 to 13 

10/6 to 12/- 
16/6 to 18 

19/6 to 20 

14/— to 14/6 
16/— to 16/6 
14/6 to 15/6 
12/- to 13/- 
27/-— to 36/- 
20/— to 20/6 
21/— to 22/- 


28 '—to 28'3 


34/- to 35/- 
24/6 to 27/- 
20/6 to 27/- 
40/- to 43/- 
35/- to 43/- 
23/6 to 26/- 
18/— to 19/- 
8/-to 8/3 
11/9 to 12/3 


17/6 to 18/6 
16/- to 17/- 
10/— to 12/6 
15/- to 16/- 


(5) Glasgow, Lanarkshire and Ayrshire. 


(8) Except where otherwise indicated 





(b) Delivered Sheffield. 
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French Engineering Notes. 
(From our own Correspondent in Paris.) 


Peculiar Aeroplane Accident. 


THE circumstances under which the Arc-en-Ciel 
aeroplane crashed to the ground during its final trial at 
Orly before attempting to fly across the Atlantic point 
to a peculiar cause ot accident, the nature of which is still 
unexplained. The mechanic was killed and the famous 
pilot, Drouhin, sustained injuries from which he died. 
This giant monoplane was designed and built by an avia- 
tion engineer with his own resources, arid its novel features 
attracted a good deal of interest, while the trials of the 
machine appear to have been encouraging. The huge 
body and exceptionally thick section wings were built 
entirely of wood with internal trusses and nothing outside, 
the idea being to provide a considerable surface of great 
buoyancy which would afloat in ordinary 
if the machine should be forced to come down. 


remain Beas 
There 
were three engines, each developing 180 horse-power, 
but at the last moment the central engine was replaced 
by one of 600 horse-power. The machine was flying low 
over the Orly grounds at a speed estimated at 150 miles 
an hour when the spectators observed that the 
vibrated considerably. So great was the vibration that 
it was feared the wings would break. The pilot attempted 
to check the speed by climbing, when the machine stalled. 


Ww ilogs 


It then righted itself but nose dived and was completely 
smashed. It is sought to establish a connection between 
the increase of engine power and the extraordinary and 


dangerous vibration of the wings. 


German Reparations. 


The negotiations with Germany for the supply 
of material on account of reparations are causing some 
trouble, mainly over the question of price, for while German 
firms at first declared that it was quite impossible to supply 
France with 1800 million frances worth of goods as agreed 
under the Dawes without ruining the home 
industry, in the sense that German makers would be unable 
to look after the foreign trade which would be definitely 
lost to them, they now find that orders for reparation 
material necessary to keep them employed. The 
contraction of the home demand has obliged them to accept 
whatever work is offered to them. At the same time 
German firms will not take orders for reparations at prices 
below the minimum rates ruling on the home market. 
The French Government endeavoured to encourage com- 
petition and placed orders with small firms at something 
like 30 per cent. below those prices, but in nearly every 
case the firms found themselves boycotted by raw material 
producers, end some important contracts for railway trucks 
and other material could not be executed. In the same 
way, the contracts for continuous brakes for goods trains 
still remain in abeyance. The German makers are main- 
taining so firm an attitude that there seems to be little 
probability of their giving way. N 
quite disposed to allow manufacturers in the Saar to par 
ticipate in the work for reparations, and that will give 
satisfaction to French makers who are feeling the pin h of 
competition from the Saar. Negotiations are now being 
carried out with a view of arriving at some agreement 


to scheme 


are 





Harbour Works. 


With the aid partly of material and machinery 
supplied by Germany on account of reparations a great 
deal in the way of extending 
harbours and improving their equipment, but much has 
vet 1 
whicl 


has already been done 
o be accomplished in order to complete the work 
is to enable all the leading French ports to deal 
efficiently with passenger and goods traffic from the largest 
vamers. When the arsenal of La Rochelle was suppressed 
wes decided to provide compensation by increasing 
For that purpose a 
mole is to be constructed beyond the outer port so as to 
profit from the advantages offered by the anchorage at 
La Pallice Built concrete piers the 
mole will have a length of 300 m. and will allow of ships 
of 10m. draught drawing up alongside at all tides. Pro 
vision is made for a possible extension in the future to 
900 m. and for a depth of 12-5 m. at low water mark 
The mole will be reached by a viaduct 1100 m. long. 


it 
the commercial value of the port. 


upon two rows of 


mD 
~ 





Paris Metropolitan. 


After examining the many proposals for dealing 
with the traffic problem in Paris, the Municipal Council 
has apparently come to the conclusion that the only prac- 
tical means of solving the difficulty for the time being is 
to make the best use of the Metropclitan Railway. It is 
to be extended in all directions so as to bring in the suburbs, 
and work has already been started upon some of the new 
lines, while the most important undertaking now in hand 
is the construction of the tunnel under the Seine for joining 
up the two sections of railway between the Opéra and 
the Porte d’Ivry. The tunnel is 52ft. 6in. under the river, 
and even at that depth the quantity of water percolating 
through the soil is so great that the tunne! has to be driven 


under compressed air. The diameter of the tunnel is 
23ft. 7in. 
Accidents Prevention. 
The attempts at ensuring absolute safety in rail- 


way working are invariably based upon an electrical con- 
trol that is of itself liable to derangement, and, so far, 
nothing has been presented that can be regarded favoui- 
ably by the railway companies. Nevertheless, it is claimed 
that two engineers at Rheims have constructed a working 
model to demonstrate the efficiency of a system whereby 
railway accidents are declared to be automatically pre- 
vented. It is a development of the block system whereby 
one train cannot enter upon a section where there is already 
another. Should the section be closed the fact is shown 


by a luminous signal in the cab and the locomotive stops | 


automatically. 


vertheless, they are | 
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British Patent Specifications. 


When an invention is communicated from abroad the name and 
| address of the communicator are printed in italics. 


| 
When an abridgment is illustrated the 
without drawings. 


not Specification 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at ls. each. 


The date first given the date of application > the second daie, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


INTERNAL COMBUSTION ENGINES. 


293,409 April 6th, 1927 Vatve Gear, A. H. R. Fedden, 
». F. G. Butler, and the Bristol Aeroplane Company, Ltd., 
Filton House, Bristol 

This invention provides a simple construction and arrange 


ment of gearing for operating sleeve valves on a ra lial cylinder 
engine, the gearing being partic ularly characterised in that no 





element of it is required to run at any excessive speed, and in 
the particular arrangement described no element runs at more 
N°293,409 
iy. 
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| than the crank shaft speed, and at the same time the whole gear 
is compact and of light weight It really amounts to a special 
application of sun and planet gearing. The sleeve valve is indi 


cated at A and is operated by the crank B on the crank shaft ( 
This shaft C is driven by the gear wheels D and F. from the main 
engine crank shaft through the sun and planet motion of which 
F is the fixed member, G is the planetary gear, and H is the 
driven wheel.—July 6th, 1928 


DYNAMOS AND MOTORS. 








| 293,508 April 25th, 1927.—IMPROVEMENTs IN DyName 
ELEcTRI Macuines, James Colquhoun Macfarlane 
Braehead, Cathcart, Glasgow, and William Allan Ma 
farlane, Alderwood, Cathcart, Glasgow 


| dynamo under short-circuited conditions is limited to 
| determined 


This invention relates to dynamo-electric machines of the 
urrent type,” in which the current of the 
a pre 
and has for its object the provision of a 


so-called ‘* constant- 


amount, 


| simpler and cheaper machine than has hitherto been found pos- 





sible. Dynamos made in accordance with the invention are 
spe ially intended for use as generators for arc-welding work, 
V9 293 508 
| ca. 
| | 
y « ~~, J _ 
Ci «a ts. a, . 
. a 
7 ‘ 
but they may also be used for any other purpose for which con 
stant-current dynamos are normally used Each pole of the 
dynamo is divided into two parts, one part having a high 
magnetic reluctance path and the other part having a low 
magnetic reluctance path, and the } yroportioned that 





under short-circuit conditions the cross flux due to armature 
reaction will saturate the high magnetic reluctance path of each 
pole to such an extent that the total flux passing through the 
armature from pole to pole will be reduced to an amount which 
is just sufficient to keep the short-circuit current circulating in 


the armature winding IT'wo methods of forming the poles are 


shown in the illustrations.—July 12th, 1928. 

293,936. May llth, 1927.—IMPROVEMENTS IN AND RELATING 
To DynNamo-ELectric Macutnes, The British Thomsor 
Houston Company, Ltd., of Crown House, Aldwych, 
London, W.C. 2, and Arthur Hemborough Maggs, Phe 
Briars,"’ Wellsway, Keynsham, near Bristol 

This invention relates to commutator dynamo electri 


machines, and more particularly to the type of machine known 
as a compensated induction motor. In the types of these 
machines which have their primary windings on the rotor, it is 
not desirable to have a voltage on the slip rings in excess of 
from 600 to 700 volts, and where such machines are to be used 
on a circuit of higher voltage, say, 2000 to 3000 volts, a con 


struction differing from that mentioned above is desirable. The 
object of the invention is to provide a compensated induction 
motor which will be suitable for high voltage circuits, and to 


that end the primary and compensating windings are prov ided 
on the stator of the machine, while the secondary winding is on 
the rotor. The machine is provided with a primary winding A, 
a separate compensating winding B on the stator, and a secondary 
winding C on the rotor. The compensating winding B, which 
may be similar to an ordinary type of direct-current armature 
winding, is connected to an adjustably fixed commutator equi 
valent, preferably through high-resistance connectors D. This 
commutator cquivalent consists of brushes E, which constitute 
the segments and which are all carried by one brush rocker F, 
adjustable to any desired position relative to the stator wind 
ings. The brushes bear on a collecting device similar to an 
ordinary commutator, which is mounted on the rotor. 
collecting device may consist of a drum built up of metallic 
segments G insulated from each other, a certain number only of 
| which are used to carry current and are referred to as collector 


This | 


bars, the remaining segments H being used to form a continuous 
bearing surface for the brushes. The collector bars are each 
connected either directly or indirectly through a high-resistance 
cornector, to one end of s secondary phase, the other 
end of which is connected to a slip ring device K, so that external 
resistance can be introduced into the secondary circuit for start- 
ing or speed-regulating purposes in the same way as an ordinary 
induction motor. Each collector bar may of several 
bars L, insulated from one another as shown, each individual 
bar being connected to one bus-ring, say, M, belonging to one 


as at J, 


consist 


secondary phase, either direc tly as in the case of the middle bar 
or through a high-resistance connector N, as in the case of the 
V°293,936 
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outside bar This graduated resistance nnection is helptul to 
itati When a primary winding is supplied from a 
alternating current of the flux which 
is speed relatively to the primary winding 


comm n. 


suitable source 


rotates at 


power, 


synchron 


induces in the compensating winding B an electromotive force 
of constant value. The frequency at the collector bars of this 
onstant electromotive force depends on the speed of the motor, 
and is the same as the frequency with which the flux revolves 
relativelwv to the s« ndary winding ( Thus, for a given position 
of the brushes E the phase relationship between the electro- 
motive force at the collector bars, and that induced in the 
secondary winding is constant. By suitably setting the brushes, 
the power factor of the primary current can be adjusted to any 
desired value, within limits, for a given loa).—July 19th, 1928. 


ELECTRICAL APPLIANCES. 


‘ 
293,365 








March 2nd, 1927 IMPROVEMENTS IN OR RELATING 
ro Gas-Fintep Execrric Discuarcre Tuses, Harold Wade, 

of 111 and 112, Hatton-garde Lond B.C. 1. 
The gas-filled rectifying valve described in this specification 
is designed to pert t the discharge current being mainteined 
within certain limits, in- 
idently of the tension. The 
N°293,365 is shown at A and the 
at B. C is a resistance. 





Even at a comparatively low tem- 


perature the cathode has a sufficient 
, 

















electronic emission, and may, for 
example, be a Wehnelt cathode. 
It may be connected to a suitable 
suurce of current by means of two 
leading-in wires D and E. The 
resistance C, which may be of iron, 
C4 is connected at one of its ends to 
the anoce The other end is led 
out by means of a wire F The 
PR anode has a special leading-in 
J wire G, which, however, is not in 
G we during the operation of the 
rectifier The leading-in wire G 
renders it pos ible during manu- 
facture to produce between the 
cathode and the anode of the 
tube a discharge current for the 
purpose of depriving the ele 
trodes of occluded gases, and 
which, as it is heavier than the 
normal current of operation, may 
be injurious to the resistance. The 
resistance is surrounded by a glass 
tube which prevents the resistance taking part in the discharge. 
July 2nd, 1928 
293,474 March 3rd, 1927 APPLICATION OF ELecTRic SPARK 
FoR TELEVISION PURP« . Wilfred Dawson, of 50, St 
~orge Golders G n, N.W and David Morton 
Milner, of High Holborn, Lond W.C. 1. 
This specification dese ribe 1 method of obtaining successive 
illumination of different points of an object in t levision appa 
N° 293.474 











ratus. The scanning screen A is provided with a series of holes 
| B placed close to each other, and lenses may be provided in these 
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holes. Sparking points C D are placed in front of each hole, 
and these points are connected up to a rotary switch device, 
by means of which discharges or sparks are caused to pass 
across all the openings except one, and the non-sparking | 

moves progressively across the series. The wave lengths of the 


discharges or sparks are different from that of the main source | 


of light F which passes through an optical system G. It then 


passes through the scanning screen A on to the object H, and 


thence to the selenum cell K.—July 3rd, 1928. 


TRAMWAYS AND RAILWAYS. 


293,659. February 8th, 1928.—Mertat SLeerers, W. EF. Norton, 
6, Ramillies-road, Bedford Park, W. 4. 


There does not seem to be much inventive ability involved in 


the production of this design ; but it is worthy of record as 

























indicative of the direction in which railway men’s ideas are 
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tending. The requirement which it is aimed at to meet is the 
attachment of railway metals to steel sleepers, and the inventor 


proposes the use of a chair with a depending lug, as illustrated. | 


The chair and the lug are electrically welded to the sleeper as 
shown at A and B.—./July 12th, 1928. 


MEASURING AND TESTING INSTRUMENTS. 


293,579. July 29th, 1927.—MeasurRine Deprus at Sea, E. C. 
Weilbach, 7, Halls Alle, Copenhagen, Denmark. 

This sounding device depends on the hydrostatic pressure for 
its readings. It comprises a glass tube A protected by an outer 
metallic case B, with windows in it and end caps C and D. 
Within the glass tube there is a conical metal tube E with an 
inlet F open to the sea and an outlet G communicating with the 
interior of the glass tuhe. When the instrument is lowered into 








= 











the sea, water rises up through the conical tube and fills the 
space between it and the glass tube to such an extent as is per- 
mitted by the compression of the entrapped air. The instrument 
is then brought to the surface and the depth sounded is read off 
from the height of the water on a scale engraved on the conical 
For re-setting purposes the bottom cap D is unscrewed 
and the water allowed to escape through the holes H.—July 12th, 
1928 


tube 


MOTOR CARS AND ROAD TRAFFIC. 


293,654. January 28th, 1928.—MuLTI-wHEELED VERICLEs, 
C. H. Fowler and H. Walker, Steam Plough and Loco- 
motive Works, Hunslet, Leeds. 

It is evidently intended that this vehicle should be used for 
transporting heavy weights. lt is provided with sixteen wheels, 


N°293.654 




















| 

| linked together for steering. It will be observed that each pair 
| of wheels is able independently to accommodate itself to inequali- 
| ties of the road surface.—July 12th, 1928. 


role | 


WATER PURIFICATION. 


293,534. May 25th, 1927.—Creantinc Fivrer Beps, W. 
Paterson, Windsor House, Kingsway, London, W.C. 2. 

In cleaning a filter bed by agitating it with compressed air 

and providing a reverse flow of water the bed is increased in 

depth. As aconsequence the overflow weir has to be at an appre- 

ciable height above the normal top level of the bed. When 








N°293,534_ 
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the washing is completed there is then a layer of dirty water 
above the bed up to the level of the lip of the weir. As a con- 
sequence the inventor provides the weir with a movable top 
section. This section retains the bed during the washing process 
and is then raised, as shown, to permit the escape of the dirty 
| water.—July 12th, 1928. : 


MISCELLANEOUS. 


293,580. August 3rd, 1927.—Piston Rives, J. Butterworth, 
High Meadow, Grosvenor-road, Swinton, Lancashire. 

The object of the invention is to make a piston ring which shall 
be a good fit edgewise in the groove of the piston in which it fits, 
It is proposed to fit two rings in the groove, which rings have one 
face, ground or machined concave and the other face convex. 
The rings are placed in the groove with their convex faces 
adjacent, and are forced together by the flat sides of the groove 
so that they exert a pressure on the sides of the latter. Leakage 








N°293,580 Fig.l. 





























down the flat sides or edges of the duplex ring is thus prevented, 


so eliminating a source of wear due to steam or gas packing. | 


Leakage at the joints or gaps of the rings may be prevented by 
fitting a back ring behind the two rings or by fitting a stopping 
piece or pieces at the gap of each ring in the usual manner. 

pair of free rings is shown in Fig. 1, and in Fig. 2 they are shown 
forced into place in a bull ring A, which is used to fill the space 
of an existing groove. The inner ring to prevent leakage from 
the joint of one ring to the other is shown at B.—July 12th, 1928. 


293,656. February 3rd, 1928.—Screw Prorexiers, F. Tismer, 
85, Motzstrasse, Berlin, W. 30, Germany. 

This invention seems to be an application of the slotted wing 
principle to the design of aeroplane propellers, but for what 
reason is obscure. The illustration shows a section and an eleva- 
tion of a propeller blade with passages A from the higher pressure 
side of the blade to the lower pressure side, and grooves B at 
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the trailing edge of more or less corresponding form. It is 
suggested that the passages may be so controlled that they are 
operative or not as may be desired.—July 12th, 1928. 


293,815. April 8th, 1927.—THE ELEcTRO-DEPOSITION 
Russer, W. A. Williams, 1, Lennox-street, Edinburgh. 
This invention relates to the electro-deposition of rubber 
from a vuleanised or unvaleanised rubber latex, and to the 
electro-deposition of the corresponding constituent of other 
latices. A feature of the present invention is the elimination 
of any external source of electric current in the excitation of the 
electroyltic action, and to this end an electrolyte is selected, 
which, when added to the latex and used in conjunction with 
suitably selected electrodes directly connected together, con- 


or 


| d ctively, outside the clectrolyte, will act as a self-excitant and 
| set up an electrolytic action to cause deposition of rubber upon 


which are mounted in pairs on short trunnions. These trunnions | 
are mounted on longitudinal axles, which, in turn, are carried 
by transverse axles. Each group of eight wheels carries a turn- 
table, and above these there is the body. The turntables are | 





the anode element of the circuit. In the collection of latex on 
the rubber plantations for export in the latex form, it is usual to 
add an alkali such as ammonia for the pape of preventing 
premature coagulation. For the purpose of the process, it is 





dimensions, 435ft. by 57ft. 4in. by 32ft. 3in.; 9406 tons. 





necessary to reduce this alkalinity in the latex to a minimum, 
and this is effected by the addition of an electrolyte which not 
only reduces the alkalinity to the necessary point, but also sets 
up with the electrodes a resulting chemical action and electro- 
motive force in the circuit, which causes deposition of the rubber 
upon the anode element of the circuit due to the electro-negative 
character of the rubber or like constituent of the latex. As an 
example of one method of carrying out the invention, to ordinary 
commercial alkaline rubber latex, prepared with ammonia, and 
having an alkalinity corresponding approximately to a semi- 
normal solution of ammonia, is added ammonium chloride 
solution until the content of ammonium chloride is approximately 
20 per cent. by weight, thus reducing the alkalinity of the 
mixture to approximately that of a one-sixth normal solution of 
ammonia. The electrodes employed consist of a zinc plate as 
the anode and a porous container enclosing a carbon element, 
and manganese dioxide for depolarising purposes, as the kathode. 
The electrodes are immersed in the mixture of alkaline latex 
and ammonium chloride solution, and the circuit is completed 
by externally connecting the electrodes, thereby setting up an 
electromotive force, effecting deposition of the rubber upon the 
anode. The deposition of the rubber or like constituent from the 
latex can be continued until the desired thickness of rubber or 
the like has been obtained upon the anode element, which may 
be shaped to give any desired form to the deposited rubber. 
The article is then complete in the case of vulcanised latex, and 
in the case of ordinary commercial latex it can then be vuleanised, 
if desired, by any known method.— July 9th, 1928. 








LAUNCHES AND TRIAL TRIPS. 


DAYSPRING, twin-screw survey and buoyage vessel ; built by 
Sir W. G. Armstrong, Whitworth and Co., Ltd., to the order of 
Crown Agents for the Colonies for the Government of Nigeria ; 
dimensions, 190ft. by 36ft. by 18ft.6in. Engines, two sets triple- 
expansion, pressure 180 lb. per square inch ; constructed by 
Shields Engineering and Dry Dock Company ; trial trip, July 
3ist. 

BANGALORE, single-screw steamer; built by Barclay, Curle 
and Co., Ltd., to the order of Hain Steamship Company, Ltd.; 
Engines, 
quadruple-expansion reciprocating steam engines, 30}in., 44in., 
63}in. and 9lin, by 57in. stroke, pressure 230 Ib. per square inch ; 
constructed by the builders; trial trip, August 8th. 

Britisn Justice, oil tanker motor vessel ; built by Palmer's 
Shipbuilcing and Iron Company, Ltd., to the order of British 
Tanker Company, Ltd.; 10,000 tons deadweight. Engines, 
single-screw Doxford oil engines; constructed by Richardsons, 
Westgarth and Co.; trial trip, August 10th. 








CONTRACTS. 


Tue Ritey Stroker Company, Ltd., of 9, Bridge-street, 
London, 8.W.1, acting as sub-contractor for Babcock and 
Wilcox, Ltd., has received an order for Riley stokers for the 
Pedro Mendoza station at Buenos Ayres. 


Attoy Wetprine Processes, Ltd., of 14-16, Church-street, 
Islington, London, N.1, has received an order from the 
Admiralty covering the supply of “ A.W.P.” electrodes during 
the period from July Ist, 1928, to June 30th, 1929. 


Tue Stanton lronworks Company, Ltd., near Nottingham, 
has received an order for 10,000 tone of cast iron pipes for the 
Buenos Aires water undertaking. This is the first order of any 
importance obtained from the Argentine since the war for cast 


| iron pipes, and the order has been obtained in the face of severe 
| competition from foreign makers. 


| 
| 
| 
| 
| 
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| the machines. 


| Ltd., at Stoke-on-Trent. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this column, are ested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the ting In cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





SATURDAY, AUGUST 18rx. 

Nortu oF ENGLAND INsTITUTE OF MINING AND MECHANICAT 
ENGIneers.—The Lecture Theatre of the Institute, Newcastle 
upon-Tyne. Annual general meeting. Messrs. Herdman and 
Thornton will exhibit electrically driven rotary stone and coal 
drills on behalf of the makers, Siemens-Schuckert (Great 
Britain), Ltd. Dr. Walter Zwanzig will demonstrate and explain 
2.30 p.m. 

SATURDAY, AUGUST 25ra. 

INsTITUTE OF British FouNDRYMEN : LANCASHIRE BRANCH. 
Visit to the plant of the Stafford Coal and Iron Company, 
Leave London-road Station, Man- 
chester, at 9.15 a.m. 


SATURDAY, SEPTEMBER 8ra. 
Tue InstITuTION OF MUNICIPAL AND County ENGINEERS.— 
Town Hall, Great Yarmouth. Eastern District meeting. 11 a.m. 
TUESDAY TO FRIDAY, SEPTEMBER 4rx To 7TH. 


Tue Instirure oF Metarts.—Annual autumn meetings at 


Liverpool. For programme see page 129, August 3rd. 


SATURDAY, SEPTEMBER 15rn. 


INSTITUTE OF British FouNDRYMEN: LANCASHIRE BRANCH. 
—Visit to the works of the Vulcan Foundry, Ltd., Locomotive 
Works, Newton-le-Willows. Train leaves Exchange Station, 
Manchester, at 8.55 a.m. 








CoMPETITION FOR THE DesiGN oF A GaRAGE.—The conditions 
for the Royal Institute of British Architects’ competition for the 
design of a garage in the theatre area of London, the prize money 
for which has been presented by Mr. H. 8. Horne, have now been 
issued, and copies may be obtained free by intending competitors 
on application to the office of the R.I.B.A., 9, Conduit-street, 
London, W.1. The competition is open to architects and 
students of architecture of British nationality. The first prize 
is a sum of £350, and in addition £140 will be divided at the 
discretion of the assessors between competitors whose designs 
are considered especially meritorious. 








